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Glass "Cy0es to Town" 
With 28 [llustrations ie HILEEERAND 


From Sand to Seer and Servant of Man 
?2 Natural Color Photographs WILLARD BR. CULVER 
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American Bombers Attacking from Australia 
With 19 Illustrations and Map HOWELL WALKER 
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War Finds Its Way to Gilbert Islands 
With 19 [lustrationg and Alap SIR ARTHUR GRIMEBLE 
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Your Dog Joins Up 
With 25 Dilwstrations FREDERICK SIMPICH 
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Eastward from Gibraltar 
With 24 Tilustrations CYRUS FRENCH WICKER 
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Glass 
By J. RB. 


With Lilwstrations hy 


OU cun live in a glass house now, and 
\ still throw stones. 


Tn Toledo I saw a machine plopping 
volleys of 24-cunce -steel halls.on glass for 
store doors—from 18 inches, from 22 inches, 
fram 24: inches, and higher—with never a 
fracture of the silken surface, 

Out at the zoo they cooxed an elephant up 
on a piece of plate glass supported by blocks 
under its four corners tu have his picture 
tiken.  Pachvderm oni plate glass come 
through intact, 

Nat oly impact, but heat and cold frac- 
ture ordinary gluss. Now they make hiss 
which they lay on & piece of ice and pour 
molten lead on its tip side without cracking it, 

Formerly everybody saw “through a glass, 
thirkly," as the Bible puts it, because the best 
af glass was wnly approximmtely transparerit. 

One New York department store put up 

“invisible glass ta guard its better costume 
jewelry. So many shoppers reached out to 
examine the pieces ane! liruised their knuckles 
that the store had to hang a sign, “This is 
place,” 


S000 Wass to Make Gloss 


“What: Is glass?" I kept on asking, 
“A misnomer,” aid one tamed 

“You wouldn't order a ton of me Dhan't 
speak of ‘glass,’ but of ‘glasses. There ore 
more kinds of glasses than there ure of all 
the metal and allovs combing,’ 

Cine giuss is lighter than aluminun another 
is heavier than iron, 

At the Corning Glass Works they regularly 
melt some 300 different glass compositions. 
Research men there are studying about 30,000 


thvsicist. 
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Staff Photegrapher Willard Ro Culver 


ens prescriptions. Tn huge stock piles are 

LIC ingredients to mix with sand in quantities 
ranging from tons to grams. 

A new glass which transmits ultraviolet 
favs mist be so nearly pure that one wrong 
fru of sand ina ton might make the product 
defective, 

Such glass tronsmits two typws of rays: one 
generates ozone from the air, the other kills 
germs. Hospitals tise it to “blanket” con- 
lagious wards; packing plants buy it i 
tenderize meats. 

With it banks ane art galleries can detect 
fraudulent ¢hecks and old masters because 
ultraviolet tays show wp different inks onc 
piaunts. 

Another glass whith absorbs infrared rays, 
anid therefore screens heat, is useful in operat- 
ing rooms, for dentists’ instruments, wn iti 
windows of trains that nin through hot cuun- 
Tries. 

To. control just one quality, color, the 
Blenko Glass Company in West Virginia has 
formulas for more than 300 different shaves 
Hf stuined glass for church windows, The 
mixers compound new hues as artists order 
them (Color Plates IV and V}, 

“What is glass?" T asked again, 

“Truth is, replied a chemist, “the constitu- 
tion of glass is abut as much of a mystery ws 
the make-up of electricity, We know what we 
can do with both of them, which fs plenty. 
When we lind out what glass really is we 
stuulil wo to town!" 

Glass is:“going to town” right now, as never 
befire, to mest demands for teplacement of 
metuls that have gone to war, 

Prom glass now are made centrifugal pumps, 
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Coakblack “Honeveornh Glass” Floats Like Cork and Is Shaped with Curpenters’ Tools 
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Enter the Glass Plomber 


Lee bern itl 
gloss plumbers will lee disterl in the climsihed 
ca tier. ere WOT lelep lone 

Two problems were mvobed which Lowi 
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Cine was:making a vless-to resist brewkage 


ond temperature changes. That developoeni 
bepan with stomnprogt talhway sioml lanterns 
When brakemen took rec lanterns from heated 
tare Gul into the cold af winter nights, the 
chimneys would crack and rear-end collisions 
resulted 

Tougher ginss next wie 
“rs: The wife of a laboratory worker tried 
the enc of such a jar for cooking, rin that 
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Foameles inte =pecitied sizes for building ineulution 
hips curving fool fo mur Allies. Such clas, com 
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hint scientists developed & glass to willaiand 
king—stuveware through which 
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the heal of coniing 
the flame beneath a frving eee. 

Now they turn out glass tough enough toa 
withstand varving tLomperatures of the 
that How through the transparent pines, ane 
defy the bumps waned toings inewitable in tac 
tories (late VI and page 4), 

Developing sturdy glass was only part of 
the problem, Heretofore, glass could not be 
Welded a3 metals can. Joining two pieces of 
class required a cunmibersome furnace to hent 


them cul a jane lehr to annenl. or shiw-cool 
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the fuged product (page 12), 

The skeleton of al] the piping required in 
a Pastenrizing plant OF a Loma ihce CAME 
could not be put together by the glissmakes 
inl then moved into a fomd Factory and firted 
Into the Thachinery, 

Recently a revolutionary way hos beet 
found to weld:and anneal standard lengths. ol 
lees PH PP On 

Already tn dairies, in. food Machories, mic io 
beverage plants visitors see milk, ginger ak 
ind fruit juices pumped through pipes of plades 
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wlass” that float like oork, and can be sawed, 
cut, or drilled with carpenters tools [page J) 
A piece the size of a pound of ordinary glass 
weirhs litth: more than : It is water 
prool, fireprogi, verminproct., Abi aire 

on trains, for houses, and in refrigerators it bs 


weed) for insulation, 


Waking Thread from Sand 


LE Le 
ships, 


Most unconny of all glass operations 1 mak: 
ing thread or wool from sand. ‘The prrewduct 
dehes all the layman's preconceptions of the 
wiy glass should behave. It can be bent like 
rubber, twisted like string, woven lke colton, 
and when a wad of it is pressed, the mass 
hounds back into shape Uke a-sponge ( Plates 
IX and NIT and page 3%), 

Inte factories roll trainlaacds of sand and 
lesser quantities of other ingredients, ‘There 
from pour glass wool and lass yarn for scores 
of products. 

A-strand of glass fiber may be 15 times finer 
than human hair, and have a tensile strength 
rrester than steel, ‘To form such strands the 
manufacturers first make marbles by the ton. 
Continuous filaments are drawn out [nster 
thin a mile a minute. A single marble yields 
a amiderweb filament that would reach from 


Th 
j 
i | 


atniniess etal (Plate VT) 
hid High freguenty. jr 


where Goi anal vetetable Juices flow 
Here Corning giast plombers 
Lhimese a), 


Tahlia tic 


Washineton, D. C.. to Wilmington, Debware. 
A pound of fiber would go argund the world, 

Cwershadowing all the: hundreds of uses of 
glass fibers is that of halting beat, cold, and 
electricity; resisting waler and acids; and 
dewlening sound anil vitiration. In modern 
industry glass is the great insulator, 

‘Two types of glass fiber have been devel- 
oped, The woolly kind is sed chiefly for 
thermal insulation in the form of batting, 
blankets, ail bards, ‘The textile type make: 
thrends and yarns which are woven into elec- 
trical insulation materials, an into a variety 
of versatile fabrics that defy stains of most 
everything, from fried eggs to nitric acid. 

Wartime services of such glass range fron 
protecting fuel and oil from subzero cold 
high-flying airplanes, to sheltering 
in submarines, shockprowling t adio mol control 
panels on battleships from the air compressicn 
that follows the firing of a heavy broadsile, 
and cushioning batteries from the terrifi 
jounesng at armored cars and tanks. 

Bulk of the wool filters air and insulates 
Heovtees. oie refrigerators, and water heat 








ers. Railroads use it; so do buses, trucks, 
planes, anv gm Much of it goes to sounil- 
pra af tat Lory Walk 
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Making Glass Begins with “Mining” Sandstone in un Open-[ace Quarry 


A veel aatndetone leder near Berkeier Springs, West Vireinin, hoe 08 ferctent tute eed. and ako a low 
cimtent ol iron, chemy af transpurchcy in close muking. Stone fs reduced ta ofcinal qugrts erate whieh 


an then mechanically “eoubbed” maler water, ancl graded over electric wbrating screens. 


The Pennevivaits 


filo Sand Corporaion ships sand to gions plant= in paper-tined boxcar 


Yors are Used principolly for electrical 
equipment; insulation for wires; cables, mo- 
tors, generates, ind transdormers, 

Because oll the raw materials for making 
fibrous glass are abundant within the United 
Stites. this miracle filament has entered inte 
the war production program in ounmerotus 
secret Ways to replace source mica, asbestas, 
cork, pnd wlurninum 

War hes encouraged use as Alters for blowd- 
Plast kits, wicks for oil lamps, and tracer 
threads in surgical sponges, 

Lo yvouo would det your tmagingtion ron ‘riet. 
think how the whole earth might be boond 
around with the milfigns af milesoof twine 
an (byinpian glassmaker coal melt from 
the infinite sands of any big bathing beach 

Sponge glass and spun glast seem ingenious 


because they ure new. That glass itself would 

be miniculius were we to come upon it afresh. 
Miny inventions hive contributed to man’s 

tomlin, convenience, and éfficiey. None 

has belped him more than glass in his quest 

for knowledge and understanding of the world 
one the uwniverss—in which he lives 


Feats of Aladdin, Incorporated 


With gluss man sees stars spin ariel microbes 
aquirm. THe can focus a pinpoint of matter, 
ar examine details of the valleys of the mean, 
Resides ceempe infinitely for, ond disceming 
incredibiy small objects, he can peer through 
opaque walls, tray or filter cut all sorts of 
rive, and, with the help of the wliss eve of 
camem, even behold things that may no longer 
be there (page 47). 
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A Glass (Shelf Fallows His Reeipe to ao Fractional Ounce 
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muinkind all the 24 hours for work an! play Why net?” gsked my guide: “They are 
You realize bow much light is worth whe foo be to steal. They won't weather, The, 

you note that through glass bulbs in the Dnited will be just 2s wood for grinding dawn oa thou- 

Sthtes alone ¢inw some $00 million dollars sae) vewrs [rom now 

Worth Of elesinic home hehting m o normal Phe hive old Tady who sail she knew glass 

year, For atrect=, bithwoys; ofoces, and fn blowing must be very andient because she hol 


tories the lighting bill is many millions biggest seen pictures of Meah’s Ark with gloss win- 
Perhaps industry's closest approach tu a dows was an the right track! 
eoclike choot Creation is the giss blower wha 
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earth stumts nn lite roll breathes mito tt a ee | niyaorsits of UChicaro hae a pale-creen 
lorm of virtually impenshable beauty (Miate ines cylinder from Mesopotamia which muy 
[ tind page 32) be 5,000 years old. There is-ample evidence 
In an open yard of one plant | saw massive that glass was widely used 4.000 Weekes ay 
blie-green pieces.0f glass for telescope mirror The Toledo Museum of Art displays an 


Chat geared like frozen crests of ocean suri. amphora and a small ewer made in REVpL ol 
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least 1350 veors belore Christ, That was 
long before some nameless benefactor invented 
the blowpipe. Then semitolten glass was 
shaped around 'a cone of sand and a metal tod 
which later were withdrawn. 

Wander through this very human mugetim, 
pride of the city that glass helped build, and 
its fomeus gluss collection telescopes for you 
the work and worship and play of the ancients 


in the homely way that Samuel Pepys or Mark: 


Sullivan might write their history. 

A beaker made ino Svria in the century 
when Christ was crucified has an inscription, 
“Wheredore Art Thou Come... Rejoice,” 
words St. Matthew quotes from Jesus. 

Another from suppesediy sinful Sidon hus 
a blown-in-moald trademark; “Neikuis muacle 
it,” and, on the other side, “Let the buyer 
remember.” 

From the medicine chiat of a Syrian mother, 
whe patched her children’s cuts and bruises 
15 centuries before the days of Mercuroe 
chrome and jodine, came a container for un- 
guents, with glass spotulas for applying the 
niniments, . 

Romain ladie had for vanitv cases (wo 
highty decorated glass vials, joined by handles 
ut the top through which passed oa cord to 
carry them. One compartment contained 
roUpe 
wevelids, Flecks of color still cling to glass 
rads for applying the make-up. 

Jewish 7-branched candlesticks and the 
temple door, and Christian crosses and palm 
leaves appear on Near East glase of ten cen- 
lurtes age. Gorgeous colors still glow through 
enamel of Arabic lamps that bung in miesqyines 
when Columbus sailecl towarl America, 

Glass art of the ancient world culminated 
in the enameled glass of the Saracens, Per- 
lum sprinklers, beakers, lamps, flasks—all 
were ornamented with gold andl colored 
enamels. 

Damascus became the center of this art 
and among the Toledo Aluseunt’s pieces are 
Damascine containers with long, marrow 
necks, These probably were the first non- 
refillable bottles (page 30), 

Venetians Guarded Glass Seerets 

Venetian glass was the glory of the Middle 
Ages. 

On the sheltered island of Murano, nestling 
imoung the prowd city’s lagoons; glass furnaces 
were fired behind barred doors patrolled by 
ammed guurds, Artisans who sought ‘to eseape 
aril sell the secret of limpid Venetion glass 
wore stabbed, not so tvsterinusly, by the 
medieval Gestapo of the dread Council af Ten, 
Qne blower who had been offered a fabulous 


the other held kohl for darkening the 


bribe bv the covetous court of Frince. met 
death at the very gates of Paris. 

First factory erected on United States soil 
miiche gloss, and glass was our country's first 
export. of manufactured goods. 

Captain John Smith's colonists of 1608 tn- 
cluded eight Polish and Dutch glassmakers 
who set up a crude glass furnace in the woods 
about a mile from the struggling settlement 
of “Jomes Towne.” 

These ploneers made so many beads for 
trading with ‘the Indians that the glass cur- 
rency became inflated, wid the colonists 
started shipping beads to England at leas than 
ceiling prices, Old records fail to tell how 
long this first commercial enterprise lasted, 
liut the pick and shovel have delivered to 
TUS UTES Sp Ma Tes af the beads and remnants 
of the furnace bricks pnd clay pots, 

“Big Three" of Early American Gloss 

Even such hops ond skip= as we are maok- 
ing. across: 4,000 years of glass making—for 
this article is not a history of glis—cannet 
miss the “big three” of earls American glass, 

First came go-getter Caspar Wistar, Ger- 
Main immigrant who started in Philadelphia 
Lo make brass buttons “owarrante] for seven 

years.” He imported from Belgium four glass 
workers and set up a plant at Wisturbery, 
New Jeracy, to male luttons and glass. 

That was about 1740, More than 200 years 
later glass plants now are starting to make 
bitttons again—not of brass, but of glass. 
And buttons are no mean feld for glass: cloth- 
ing manufacturers use more than 10 billion 
lutions a vear. 

Careful collectors say there now are fewer 
than 30 sathentic pieces of preclous Wis 
tar glass i If Xstence; many more purport to 
Les Wistar, 

Glomor ghissmaker of Colonial tines was 
Henry Williim Stiegel, whose flamboyant 
wars and “conspicuous expenditures” gmiid 
the pre-Revolutionory simplicity of centril 
Pennsylvania. won him the nickname “Baron.” 

He built the feadal “spotless town’ of 
Manheim, near today's Lancaster, with glass 
factory, workmen's homes, school, church— 
ant a fabulows mansion, with hand-carved 
woniwirk, gorgequs tapestries, and a band- 
stand on the roof, 

He drove about the Quaker countryside in 
n coach-and-four preceded by outriders, and 
when he approaches! his * ‘castle’ cannons were 
fired in salute, 

Stiegel wos mo mere playtoy. He was 
deeply religions, and he was fanatical alsa 
preaiueing in his beloved adopted country as 
good giass as Europe made. He built a chapel 
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andwich workers were ordered out: the com- 
a caicd Wf the fires went dow Lhe would 
never be rekindled, The Sandwich crews none 
too Willingh: walked aut, and the New Eng 
and Company kept its ward, 
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hngers sticking straight out, 
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The team af workers still is called a “slp,” 
There always are a gatherer, a servitor, and 
a gaffer. The basic tool, dating back more 
than 2,000 years to sandy Syria, ts a hollow 
metal blowpipe, about five feet long, with a 
knob at one end te pick ip a gob of molten 


The gatherer dips his pipe into the seething 
tonss Hl he gets the cight umount, pulls out 


the gob, and starts rolling i, and shaping. it 
ona metal table. Then, as he blows, he also 


swings the pipe to cool and elongate the grow- 
mt hubhbe. 

At exactly the right moment! the gatherer 
hands the blawpipe to the servitar, who inserts 
the partially blown mass into a mold. The 
servitor guides the further shaping and passes 
the piece to the gaffer. 
head man of the shop, reheats the glass and 
dors the tinal blowing (Plate I}. 

That is the simplest type of shop. Tithe 
product has two or more pieces—aich as 4 
enblet with a stem, or a vase with handles— 
there may be various pit-bovs, bit-gatherers, 
hall makers, fout- -formers, crack-off boys, 
earry-aver boys, carry-in boys, etc, to handle 
the added parts, 

Glass Comes of Machine Ade 


Since 1900 glass has mitcde mire progress 
than in all the other 3,000-odd years of its 
known history, 

Take battles. Hand-blowing 450 million 
milk bottles, nearly 3 billion bottles for med- 
cines and toilet preparations, and some three- 
faurths of a billion softstrink bottles—not to 
mention raillions more for beer, fritit juices, 
liquers, and widenecks for fonels—wenuld 
toake glass blowers exceedingly mumerous, 

Now a bottle-blowing machine isa complete 
glass-making factory. 

Long metal arms reach out from the me- 
chanical octopus to the tank 4s the massive 
machine revolves, Each orm sucks up enough 
molten glass for one bottle. An automatic 
paffer blows the bubble of glass with com- 
pressed air, A stecl servitor closes the mold 
narod tt, 


Machine fingers lift the bottle from the mold 


ind set ik on a conveyer which carries it 
through the long annealing lehr at precisely 
controlled speeds and temperatures. Out 
come the finished bottles ready for packing, 
unblown by human breath, untouched by hu- 
nuit hands, | 

Father of mechanized glass wos Michael J. 
CQhwens who, in 1903, completet his first work- 
cals les hottle-rnaksing machine which wus tu 
develop into today's mechanical marvel of 
(G,000 parts. 


The gaffer, always 


Owens was born in an inumigraint coal mire 
ers cabin in the West Virginia hills ot Mason 
County. Al aye Len he applied for a job In 
a glass factory im Wheeling, The foreman 
told the ragged youngster that he weld at 
least hove to wear shoes to. work there. The 


‘lad found a mismatched pair among the neigh: 
bors' rubbish, and showed up next morning 


before the plant opened. He got the job. 

tilassmakers: sav the name of Chwens, now 
incorparated in the Htles of several leading 
companies, ranks in their industry with the 
names of Whitney and Goodyear in cotton 
and rubber, 

Besides Introducing the machine-making of 
containers, which now gross. more than 200 
million dollars a vear, by far the biggest 
finuncial slice of the glass industry; he blazed 
the way for numerous other mirhine-made 
preduets, from electrie-lght lulbs to Uhrist- 
mMas-irer Ofamecnes, 

“That's How Mr. Libbey Waa" 

In Tolecko 1 watched an automatic machine 
—forty tons of machine, with 16,000 parts 
iFoyvou count wll the screws—pounding out 900 
tumblers a minute, The time it took to turn 
outa tumbler was 22 minutes fat, from mol: 
ten gob to packing in carton, only a hundred 
leet away from the furnace mouth. 

As tumblers. cascaded out, venerable, 
sprightly August Radow, godfather of this 
amazing mechanism, told me anecdotes of his 
patron, Edward Drummond Libbey, another 
giant of the vlass industry. 

“Five vears 7 worked on that littl job,” 
he recalled, “Thousands. of dollars it cost 
Mr Labbev: then T would ask for more thew- 
sands—and get them, ‘Kadow's crazy this 
time, they sabi, And sume whispered that 
mivbe Mr, Libbey was o Tittle ‘techerl,” toc. 

‘Onginally the machine was to make elec- 
tric-light Iuiths. Temperature control, that 
was the trick, and it was tough going. That's 
why it took meso long. Mind you, working 
with glass a thirty-second-ol-an-inch chick, 
with variations of not tore than ten thou- 
sandths-of sn inch. 

“Finally 1] got going. | sent word ta Mr 
Libbey to come down and sre it, 

“To remember ithe tt was yesterday. 
just steed there and Inoked. Ane Jooked- 

“Then, ‘“Kadow. he said, ‘you built that 
monstrosity with a quarter million of my 
money and five years of my time just to tom 
Hit a measly cunce-and-a-quarter light bulb!’ 

“T had to think fast. 

“ “Mr. Libbey,’ T said, ‘if some folks 1 knew 
had been alive when God poured this earth 
out of His- furnace He would have been 
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Gliss “Gaoes to Town” 25 


severely criticized! for making such a big platet 
fur a few pieowee creatures to mutile giro 
Ta 

“Mr. Libbey jist threw back his head and 
laughed, and laughed some more. “Go ahead 
with it, Kadow,” he told me, and walked away. 
That's how he was, And I’m still here.” 

Bottles and Bulbs 

Glass bottles and bulbs for electric lights 
are more closely related than Uhe uses of the 
products indicate. Essentially, an incandes- 
cent lamp is a wire inside a glass bottle. 

The “bottle keeps the electric current from 
buming out the wire either because it encloses 
a vacuunt wherein no oxygen is available, or 
inert gases which do not combine with the 
lungsien wWite, 

Watching a machine making the bottles, or 
blanks, for electric-light bulbs engenders an 
awe akin to reading God's first utterance in 
Genesis, “Let there be light.” Here ginss 
helps bridge Nature's nightly blackout, and 
enibles man to work, play, and travel any 
hour of the day. | 

Comparable with the immortal words of 
Bell, “Mr. Watson, come here; T want you,” 
and of Morse, “What hath God wrought," is 
no laconic notation in the Coming Glass Works 
archives: “We blow a bubble jor a man maimed 
Edison,” 

What a paradox that a motion which grew 
up successively on wicks burned in dishes of 
fat, tallow candles, ofl lutups, and then flicker- 
ing gas jets, now finds i troublesome te dim 
out its cities, highways, und shoreline even 
briefly for defense! 

Even tallow candies, now either archaic or 
arty, were not widely used until the century 
of cur comptry’s birth. | 

Children of today take: for granted that 
light will glow when they press a button, 
Stories of Lincoln reading by flickermy pine 
logs, and of Calvin Coolidge taking the Presi- 
dential wath of office by an all lamp in his 
father’s Vermont home, seem remole. 

Yet only a few years ago on o plane from 
Trinidad T met a kindly West Virginia glass 


manufacturer whose principal product wns. 


lamp chimners. 

“Where do vou sell them?" T asked, 

“Some to the hill folks.” be said. “But our 
big volume goes. to the East Side tenements 
of New York City.” 

Sach cultural lags are exceptional, Now, 
int massive tanks pour tons ef precisely 
measured tly, which the alchemy of fire and 
machinery transmutes into hundreds of elec- 
tric bulb blanks every minute, Operators 
have to watch 25 instruments; every hail 


hour they must mote outematic roadings oun 
stanily recerted on peermonent sheets. 

Within 20 minutes of the time a ribbon of 
molten pluss enters the machine, the bulb 
blanks are packed in trays for the racks— 
2,500 bulbs ty, a tack. | 

For o few days each summer the Corning 
Gluss Works plant at sequestered, elm- 
shaded Wellsboro, Pennevivania, turns to 
making enough Chrisimas-tree ornaments to 
supply practically the entire United States: 

OF the high-speed bulb machines they pour, 
ten times faster than & spectator can count 
(Plate VIIL). . 

Tn 1937 about 90 percent of all America’s 
tree hangings came from Germany and 
Czechoslovakia. In 1940 Japon sold us 
nearly S117,000 worth. In Europe and Nip- 
pon these were hamlmade with cheap labor, 

A small boy would be as. thrilled to watch 
thelr machine-miking as he is by the surprise 
tree from which they hone: 

A huge tunk furtiace rats as it “cooks” 
tens of tons of molten gliss al one thine, A 
yellow-white stream tapers out onto an end- 
les belt—a moving tibben three inches wile 
and 13,000 miles long. | 

Compressed air spurting through apertures 


in the belt converts the glass into a series of 


red-hot globules, Swifthy these grow longer 
and begin to cool, Cupeshaped molds auto- 
matically fall into position around them, 
few more snoonids and the glass in each mold 
is puffedl anced blown. 

After passing through the lengthy behr, like 
soap bubbles on o frosted stream, decorating 
machines: take over, Suggesting myriad fig- 
ures in an indtedibly bi bullet, they march 
forward in ranks, halting bere and there to 
jump, turn, glide, and turn handsprings a 
they are silvered) inside, emptied out, then 
submerged itt tanks of dyes. 

There are only a dozen or eo shapes and 
five colors—red, blue, green, gold, and silver 
—hbut combinations of the designs and hires 
give the effect of amazing vanety, 

Then comes the problem of stering the rain- 
bow trinkets until Santa Clans rolls areunel, 
All over Tioga County barns and other tnild- 
ings net nested for war bulge with milbons 
of the cones: star lanterns, bells, ree! halls; and 
“liam.” 

“Why, | Never Anew That!" 

Deiving quantity production even by ma- 
chines of such high precision is the clinieal, 
or fever, thermometer. Making of this fa- 
miliar glass product entails the most delicate 
and comples procadure [saw in the entire 
industry (Tluite XV and pages 28, 29). 
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Class 


The familiar ally of mothers and medicine, 
shorter thatt a fountain peri and no thicker 


than tw matches, requires 105 or more intr 


cate operations, all performed by personal 
trigeer-timing and hairbrearth judgment, 


Try asking the first twelve persons you talk 


with, “Why doesn’t the mercury in a fever 
thermometer drop back until you shake it 
down?” IT did, on 7 bet, and lost. Gist of 
all the replies was, “Why, T never thought 
of thar” 

At the Taylor Instrument Companies they 
have letters of complaint, mosth from young 
mothers, whe write that their thermometers 
are defective because they won't recede even 
when they put them in the refrigerator! 

Of comrse, if the sprightly quicksilver did 
drop down fo room temperature again as 
swiftly as it does in other thermometers, a 
nurse could mot chart o patient's fever aceu- 
rately, ft & kept from doing so by a “con- 
traction,” which really is 2 bulge in the bore 

“i dowble channel when observed under the 
TCTOSCM pe, 

The mercury coltimn remains stationary at 
the highest temperature to which it has been 
exposed after the globules squeeze through 
the “contraction” for reasons which have to 
do with the relutive energy exerted by surface 
tension and gravity pull. ‘This highly tech- 
nical point only a physicist can explain—or 
understanc. 

But the veriest layman is thrilled by the 
noute skill ef the workers who blow the con- 
tractions inte: slendet tubes with bores that 
may be only one-twellth the dinmeter of a 
hurriuin: hair. 

A fraction of a second too long over the 
fiaime, and the tiny bore closes. An instant 
too little, and the thermometer would be a 
“retrenter, which means that the mercury 
would run back into the bulb when exposed 
to lower temperature. 

Fusing the bulb on the end of a tube is:an- 
other operation as deft as a surgeon's touch. 
The tube ghows yellow in the tiny pomt of a 
blue flame: with a quick, sure motion the 
worker fuses bulb and tube; a tomentary 
licker straightens the joint. 

Timing Shifts from Split Seconds to Months 

After these more than a hundred operations, 
from laundering the mercury to shakedown 
tests andl certifying baths. the instrument is 
far from ready for the drugstore shelf, 

Nature declines to be hurried about some 
thimes, Sew glass is subject to shrinkage. 
specially when, as here, it has been Heit ee! 
and cooled down 16 Limes, from cane” to 

‘hhink,” 


Ces fib 


‘Wiler, 


“er " = 
own “7 


The manufacturers’ time charts jump fron 
split seconds to montis, 

“Green glass" blanks, not yet markecl, must 
be stored in vaults for four months or loner, 
There the bulb shrinks rapidly at first, then 
more and mone slowly. Not until such. sia- 
soning can the thermometer be calilrateil 
precisely for the final seale which inidicates 
body temperature. 

All these steps in making a clinical ther- 
mometer start with the “canes,” or tubing, 
which is manufactured elsewhere. 

As passengers speed by the Corning Glass 
Works plant in New York State, they often 
nk trainmen about a tall stricture that looks 
like a cathedral tower. That is where a 
thermometer tubing is born (pases 28, 2 

Your delicate bedside thermoneter his 
as a huge embryo mas of glass, gathered by 
hand and drawn up inside this shaft as high 
ms 100 feet: In the composite gob already 
are the clear glass, the white background, the 
red! stripe, even the bore through the center, 

As the tubing is drawn vertically, the bore 






gets smaller and smaller, will it ts scarcely 


visible to the naked eve. ‘Lengths af such 
tubing, or canes, ace packed like magnified 
straws in a giant soda-jountain container anil 


shipped tu the thermometer maker. 


Measuring the Make-up of Air 

When Torricelli concluded that air must 
have weight and devised his crude harameter, 
ind his immortal master, Galileo, constructed 
the first thermometer by sticking a tube from 
which air had been expelled inte a vessel of 
they could not have dreamed of the 
myriad upplications of their inventions. 

The Taylor Instrument Companies alone 
make some &.000 articles having to do with 
Measurements of temperature, wir pressure, 
and hemlcity. 

Suppose Some super-saboteur smashed all 
thermometers, barometers, and other elass 
tauges in the United States. Then factory 
boilers would burst, bakeries and dairies would 
hilt their dow of loaves and milk, inclustry 
would shut down, glass itself could not be 
made, 

From bathing babies.to melting gum, can- 
ning tomatoes, boiling oil, forecasting weathor, 
nirconditioning theaters, tempering steel, or 
making cakes, precise temperature measure- 
ment and control ore vital, 

Thermometers for vats may be 12 feet long; 
one which hospital patients swallow is one 
inch jong: 

Recently a megt-packing plint made a 
count of all the instrument: it used: there 
were more than 5,000 thermometers: alone. 
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Phe glass industry itself afiords plentiful ex- 
inte of precie temperature contr A 
Lhe ()Wens-Dlino lotwiratories: there Te 
Intricate machine to measure the viscosity, or 
lhodity, OF glass, and thus deterriime exact 
blowing temperatures: Two went inte 
the development of this one massive instru- 
In Which adi tubes pre used te achieve 
Mintle mensurements, 

Such precision ts demanded in making bot 
containers a familtar as paper bays— 
cach kim! of the almost infmite 
Ts fabricated withm 2 nanuw 
lemperatite range, 

The industry can afiord to spend tens of 
thousands of dollars to perfect buttle-malking, 
nce the 450 millon milk bottles the [nite 
States blows annually have on estimated value 
+ million clallars. 


Sand for Nlilk Fartles 


To mike that many milk bottles requires 
at least 400.000 tons sane. Son oxh, 
limestone, and other raw materiols—a proun- 
tain of earth stufi that outweighs Uncle Sams 
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From new on there will be fewer kinds, but 
better beottles 

Already familiar ore the new streamlined 
milk bottles, These are heralded] as marking 
the ret fundamental change m milk contain- 
ers in hit The new “stvish stout’ is 


nearly OT han the old) an inch 
chr bet 


ty Vers 
ve-fourth hiehter 
Vet shronger, 

A quarter ol a century ago the 
of a milk bottle was 20 to 
thew make from 40 to 
life a equivalent to 
mony hotties 

Examine an vld-typ bottle and note the 
heavy glass around the bottom edge De 
containersa—whether for milk, fruits, cut- 
fee—curve in at the bottom where bumps and 
consequent trenks mostly occur. 

Phe bottle that would be strongest ancl hold 
most for the material used in it would le a 
New bottles approach that form as 
neatly as need for bettams and mecks permits 

Reams of reports estimuite capping econ- 
omies of the smaller opening, durnatulityv. he- 
cause of the nore even distribution of plass 
tfheiency in the filling lime, space-saving In 
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Storage, etc. Computations even show thut a 
tiuiry route man delivering 300 quarts clails 
would lift C00 piuinds lees weight in handling 
the mew bottles, . 

4 || Lara h Lire mncdustry You hirar about the 
new y coniiiners' with 
the U.S. Department of Agrivulture: 

These are the dozen jars and half a dozen 
bottiet which henceforth will contain such 
viried commodities as jellies, baby food, vine 
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Pur, Veereta ile, must err] toilet Waiter, aalacl 
oil. peanut butter. pred unectreads mune 
Por the duration the maker of a new fruit 


ieee Ee or a cditferent ptt kit assortment niay no 
specials bottles, This 
hibition will be a lass to the eres 
dFL, bia Will effect enor SAVINGS. 

The food racic bead hy beleitity hic produc 
hy a label, but the bottle machines will roll 
along 24 hours a day with fewe 
changeover, ise 30 percent less vlass, and savy 
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Controlling the Way Gloss Will Break 
Moat fa 
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into big pieces, littl: pieces, scumres, 
ih 1, OF PAH Cer, 

Tempered plate gine: pulverizes ints 
inter than the grains of sand that helped 
nigke thet, 
for automobile windshields anc) side 

hiroken tdheres to vet 

These Preperiics naive saved coun 
les lacerations aml made close) cars im- 
eR Sir 
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Plastic, 


Sale. 
the ton tovweh, Tt should shat 
ter before the human skull froctures LC 
tually, physicists have tested Hy lass 
with “fresh skulls from mworeues to determing 
ale ina pina which will brenk the viass smd mat 
the skull. Moreover, if one is:trapped in an 
cvertommed (at upwint Should be alile 
lo smash the glass ate! escape 
However, one would 
olnce- or A jar, water teal 
uivense on the 
hare to clean up 
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Porm ond Calor of Fragile Flowers Are “Proven” in Gloss for the Diuntatian of Tome 
EF nourly 50 veers Leopold wold Rudolph Blaschke worked in thelr stucio near Dresden, Germany, | 
Terai flowering hin er uTLe Else hy dW Le Ti . Ra 1LbE 4, | l itll eh rt] iT, ibtinks 


Harvard University, 


Masai i Siocitiens ile 
rniincalh eocect One iru cl inidei Boow 
lures white blissome ate pliloa, otters this ath 


incdwatry, 
now the armed forces, are using, So there 
ms littl use for the layin to Hut he 
can take pride in what America bis -ncentt- 
plished, 

Refore the first World War, many kind of 
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Forego discussion of refractive tndices and 
ratios of chapersion, CONCaVILyY Bt) CoVveExILy, 
and the principte of optical glass, if not tts 
bewildering applications, is simple, 

Prime purpose of all optical glass 1 to benel 
ght the way vou want it 

When licht strikes 2lass it travels froma 
Ughter medi, air, throweh a denser meclium, 
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nhc) slows down, 
chal teyes ty, the liirht benels 
\[oreover, each color ray bends at a slightiv 
different angle, scaline down from the hig 
ber! the violet rave 


take to the leseer beta 
of the red rays 
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of optical instruments with strange, polysyl- 
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Socotaclhe Shops on Wheels Accompany American 


When 
iricc] niicl Fang? 
apstinal: ticharere, 


widiers shatter their evecliaes in hatile, 
An cstimiated 14 percent of Army 
16,00) frees, tint) thowapacke of 


Geographic Whagaszine 


! ity (eeull 6 a pS 


‘Prooaps Ohverseds 


they Gun rudd hack for & new Poin ond ogsin dlentity 
Personnel Gu 
frames ital 


Vhiis mebile wort circa 
Ulestrned, tw the 


were lessee 
eeeticle cose, Jt. wie 


Ainmcnican (yptical Company to serve afield army of 9s mony mon ps-the entire po pulation of Athinta. Gaeorin 


veiled copper and tinoon the knife blade; 
telephone cable also contuinerl both, 

Stare and city police have employed the 
dame epbical sleuth on many hit-and-rin cose 
Where trices of puuint from the sdetim’s car 
were found on the miscremmt’s fender, Re- 
cently homemade bombs have been traced to 
their makers liv the telltale spectrograph. 


Seem o Flea as Big as an Elephant 


Hhvinush, whad the optical mstniment de 
signer demands first is glass that is highly 
transparent, which is easier sail than cone. 
Also, the ghiss must be free from color, irom 
internal strains ane and from the 
wives, feathers, and fines which con ewily be 
discemed in old window miss. For many pur- 


Sl TPsses., 


paises iL must withstand expoture to wether 
changes, Chemical deterioration, ane trnpaet. 

With glass of highest obtainable transpar- 
Mey and even structure | “homogeneity ° is the 
bel nsstimkers’ word for lt), the next st Lert is to 
curve it precisely, 

Oniv by exact curvature can light be bent 
sO the beholder is able to see a flea as big 
as an elephant, or vice Versa, without distori- 
ing the objects, 

Making such glass begins with making the 
mois to melt the ingredients, That takes-from 
ax bo eight mont ls. 

Special clays for Bausch & Lomb pots come 
from six different States. ‘These are used in 
a precisely proportioned mix of kaolin, ball 
clay, and burted chay—ail iree irom stich 


Glass “Goes tao Town" ay 
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After all that care the pot ts usedonly once, 
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Biass. ‘} he pot i cogled slowly—about 3a. DLheré tre many more ingredients in optical 


lor a 4o-1nch pot—then the expensive vessel -glaes than the usual sind. lime. anrl soca 

ik cnukedl away, leaving chunks «of glass to  Leocl, barium, zing, girconium, antimony. wns 

work With (page 37) cores Of other substances are mixed in. de- 
Rey Tin of the plant is the chemist who fending upon ths pecniignr properties: cledired 


nines the batch for cooing Biawech & Lombh nakes more than of! kines 
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uf option! lass for use in 4,000. instruments, 
More spectacular te watch, fron tery fur 
nace to nesepiece, is the markings al spectacle 


lenses, for ophthalmic glass is poured molten. 


white from the pot onto a metal table where 
it cools off to red hot, then lightens to gliasev 
seriblance jt it ds rolled inte sheets of required 
thickness. 

‘These sheets are measured, cut, mspected, 
and automatically weighed for the pressing 
room, Where the pieces ure reheated and given 
their first form. 

The grinding mom is the dizziest motion 
picture of the glass industry. One grows sea- 
sick watching row upem row of gyrating ma- 
chines pitching and tossing what look like 
shells of a thousand turtles. The restive ob- 


jects are lene blanks mounted in hot pitch on 


an iron block of prescribed curvature with a 
corresponding shell. 


Rouge Mukes Mlany Passes ot Girls Who 
Weur Glasses 

In the polishing room) the annoy ing iret 
which wis 40 painstakingly banished from the 
gluse literally thumbs the nose of the lenses. 
For there a rouge, chemically like iron. rit, 
polishes the ground lenses, 

A young woman touches up her cheeks with 
rouge from a compact; on her eyeglasses pimi- 
ler rouge bas been applied with a tool impreg- 
nated with wax which must be washed every 
thine ih 1 usd, 

Bifocal lenses afford one example of why 
glass of special qualities is required for specific 
ges, Fuser biineals are made of two types 
if glass, having different refractive: mdices. 
Vet each glass must hive the sime coefticlent 
of expansion at all stuges of heating and 
reheating, amd alsa when completed for 
wearing, 

One type of bifocals requires G2 different 
operations by 62 different persons and 26 
different machines. Such refinements would 
hove baffled even Benjamin Frinklin, who Is 
credited with first wearing. bifocals. 

Some spectacle frames have from 20 to 25 
units, ond these require upwards of 500 opera- 

Lions for their manufacture and assembly. 

Lf your optician has to send away for lenses 
to fill an out-of-thesirdinary prescription, that 
is not surprising. He can scarcely carry 
26.330 varieties of lenses in stock, a4 one hig 
manitacturer cloes. 

Every person's eyes are different, as are 
thumbprints. Se even the maker of lenses 
Mien is called upon for speciais for extra- 
ordinary Cass, | 

William Caston, the Wright brothers, and 


discovered eve defect. 
owhen images from the two eyes, as interpreter 


the Industriul Revolution brought mew de- 
mands on the human eye by their contrili- 
tions to printing, fiving, aml yarectsinn true- 
chinery. 

Constant eye research brings new problems 


fir the takers of ophthalmic glass. 


Take aniseikonia, new word for a recently 
Anistikonia is present 


by the brain, are unequal, Airplane pilots 
and motorists so. afflicted ste A menace to 
themselves and others. 

To detect and measure aniseikonia scien- 
tists of the American Optical Company and 
Dartmouth Eve Institute developed an instru- 
ment called the Fikornameter, which literally 
reads unequal images formed inside the brain. 
Then it was necessnry to devise 1 pew type 
of tedlor-made” Jens to produce equal images 
in both eves. | 

Mention was made of the mathematics ot 
optics, 

One investigator estimated that in a normal 
lifetime the ayerage American reads 210 mi-- 
linn werds, the equivalent of some 4,200 
Standarc-length novels. 


0.000 000,000,000 (00) 0000S Horsepower 

Another calculated that the maximum 
amount of green light (which evokes greatest 
response im the retina) for reading fe print 
represents energy eiquivilent to 0.000,000,- 
000,000,000,000,075 horsepower, 

A third determined that the amount af 
energy require! to excite the retina is equit- 
alent to that which would raise the tempera. 
ture of one-fiteenth of an ounce of water to 
1 degree, Fahrenheit, if continuously expenced 
for 60 million vears, . 

Such tenuous calculations have no partic- 
Vilar application: they are just. the daydream 
dotdling of men whe grind lens suriaces for 
highly practical uses down 10 an accuracy of 
ix mhillionths of an inch, 

Fight thousand words, and the epic story of 
plass gone Lowar is vetto be written! Wisely, 
the censor will not let it be told now. 

Glass is vital to World War IT, a& never be- 
fore in the ageless history of wars. 

Withdraw glass and all airplanes would be 
grounded, radios silenced, lighthouses snd 
beacons blinderl, aerind mapping -stoppect, 
Trains would grind to & standstill, cameras 
would cense to click, ships would drift into 
port if they found their way there, big guts 
would be gine, . 

Numerous new applications of glass in war- 
time will be adapter in startling wiys to peace 
pursuits when the war is won, 
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American 


By 


HOWELL 


Bombers Attacking from Australia 


WALKER 


Wik Photograpas by the duties, Steff Corrsponireat, Nartesar Canoneapmoir Maca 


T THE operational bose of an Ameri- 
can heavy-bombardment unit officers 
accepted] me as one of them. IT lind 

the bed of a captain away on «: mission 
“somewhere to the north af Australia.” 

Tn. the officers’ mess the long table re- 
minder me ot the cining room at college, but 
the almeaphere was different. These U_ 5, 
airmen seemed carefree. Not trying to fool 
themselves, they were living today. 

‘Ten months before, 1 had passed thiouh 
this same area, thinkite tn terms of sheep, 
vast and lonely pastures, and the peace of 


it all, Now, instexcl of a town where only 
goats seemed awake, | saw an octive ‘wir 


base, An Arcadion life ol po-ws-you-pilease 
howd faded into a dashing, wlangervirs exiat- 
ence winder conditions of the most. modern 
wartare the world kniwws. 

Topie of interest used to be how muny 
sheep to an acre, or how many weres to a 
sheep, Aow it was hew many planes to 
the sirtfeld, reckoning grountdforce men 
and combat crews plus ordnance personnel, 
Weather for fiving hod become more impor- 
tant than rain for griss. Laisty voices cheered 
promotions, disregarded a rise in the value 
at weed, 


Living with Crews on the Alert 


As heavy bombers flew, 0 felt close to real 
wor hmong these American wingmen. | lived! 
wilh crews on the “alert’—ready to take off 
an a mission against the enemy at extremely 
short notice. Tn the officers’ mess I sat with 
husky youths contidently laughing and joking 
like a foothall team at training talile, though 
(ay after tomerrow they tight be prisoners 
of war in w hot, stinking enemy camp, or 
at the bottom of the Pacific, or in a plane- 
plowed grive on a jungle island. 

‘The commanding officer af the unit did not 
limit bis duties te his huge job in the opera- 
tional affice, Like all the others, he tool his 
burn cn missions. 

sean after | arrived of the base, he alerted 
his own ship ane crew, including me. Five 
other Fleing Fortresses ancl their crews also 
wenl oo the alert (page 58). 

Ordnance division tmmediaicly rushed 
trailer Toads of bombs to the six shins. Cone 
crews (fl each plane set the fuse caps and 





hung up the bundles of “hanzai-honisher” in 
the bomb buys. Mechanhes thoroughly serv- 


a5 


iced and tested the powerful engines, Chxv- 
gen and gasoline tunks were filled: all combat 
aquinment, including hivh-flving owtfits, was 
checked. Gunners made sure everything was 
in firing order, stocked ammunition, Comsat 
crews wuited oniy for the word to take off. 

In the middle of the night semeone shook 
me out of deep seep. Through the mosquite 
hetting | recognized the Intelligence officer. 

“The planes will be leaving for the mission 
first thing in the morning, As you already 
lc mie , you'll fiy with Captam H. Sorry to 
wake you up: wanted to let you know so you 
could be all set.’ 

; aptstin H. was the commanding officer ot 
Whose iInvittiin | was present, He wrilil 
lead the mission in his Flying Fortress, hon- 
orably christened Tajo's P¥reysic (page 51). 

Right alter early breakfast, mission crews 
sathered ‘in the operational office at the air- 
drome for roll call—ptrat pilots responsible 
for presence of each member of the crews: 
bricing— pertinent Information about target, 
enemy and friendly ships in area to be cov- 
ered, and aosecond target if first inaccessible: 
anid the weather report. 

From the Intelligence officer first pilots: re- 
ceived brief coses with orders in writing, anid 
emergency medical kits (page 61). 

We few to a linger operational base for 
further briefing during the afternoon. Aiter- 
ward most af thie crews went into the near-by 
town for the evening. Streets seethed with 
anidiers, sallora, ancl airmen of beth Atstral- 
int ml American forces. Potels and restau. 
rants had to turn hunery servicemen away 
fet mrveea lt invie’, 


For Tomorrow Ve May Die 


With six officers from wr planes 1 - 
in vain for m square meal, We had to 
witisiied with + round af milkshakes ee 
andwiches, In tra Air Forces stvle we 
toast coms to determine who should pury the 
bill, and one man had to pay Lo shillings for 
a few sips and nibbles, 

Who cored? ‘Tomorrow's mission, 
mores, combed, 

kt day we flew to an advanced base. 
After tinal briefing ot headquarters, the crews 
wt down to lunch. They hard a choice of 
cold salmon and salad or braised chops with 
yvezetubles, tea, bread and butter, and or- 
anges. Whether this was their last meal or 
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The roar of engimes starting up on our ship 
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opportunity ahead of me. Eagerly 1 climbs 
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Unshaved, umwesliod, aml weary aiter hour in 
ane erin lor the photegrapher, Wee, A. KE. F. murat 
time to Lhink Up mere fhéeplie ba nan iH ‘Flvine Fiirlre 


have foucht to hold my place 
sik Piving Fortresses in two fights 
both in formation, approached the Japa- 
hese-held base of Lae in New Gained 
Captiin H 
dered ‘calmly over the mterplane photee 

Phrewh a side window | watched the boml 
bay doors apen on the «hip off our right 
wing. AL the same tone PF or- 
tress off | could mot ee 
the three plane in B fight. for they follower! 
directiy hehind us (page 54) 

Le we thie tintet prea, | felt 
retoairkeils|y conbdent from the Enowilecoe that 
Light formation noah wp 
Contemplation of e sen 
one of these ships with its bomb bay wide 
open, Gl guns ready, and the four engines 
droning on a steady course through the frigid 
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I nearly fell out of the plane. A tremendows 
fire blazed on the edge af the dindrome, ond 
Glick smoke bil Lip 
fires in the same prea. Be- 
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manor of lofty mountains with cheep 
creased valleys thal characterize this part of 
Sew Guinea. From that altitude the tapeed 
terrain looked Uke a model relict mip spread 
Cin fl ciyek. 

Despite lagging by the plane om «tut Lael 
becouse of a faulty engine, formation of the 
two. fiehts remained tieht enough.  Captaim 
H. in the lead ship purposely retarded his 
mitors tb eeible the slower Fortress to stay 
With ts 

‘4. Zero at 3 eclock!” someone suddenly 
called over the interplane phone. 

(The clock-face system is used in aviation 
io Ipcate objects. Dead ahead is [2 o'clock; 
dead astern. 6 o'clock, Off to the right, and 
at right anvles io the horizontal axis of the 
shin ic 3 o'clock: etc, 

[ spotted the Jap pursuit plane wlmeat as 
soon aa 1 heard it announced. Without resl- 
ming Whit | wos doing, | had swung the 40: 
caliber automatic on my side through tbe 
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window, ged Geld it on the Zero, The 
thine: that kept me from pressing ihe trier 
we the risk of gendinge some bullets onto the 
Pirtress off our right 

By this time other Jap fighters hac joined 
the combat. Their tracer shots poured past 
our windows like a horiontal hall of ted-hist 
rivets, 

(ixygen Vital in Vligh Flying 


Alimest all the @uns on the six biimbers 
bli) back mm deadhy defiance. Twin 
Im the bottom turret of cur plane were idle 
becuse the wygen system tor that post failed 
to function properly 

‘The gunner had neorly passed out 30 min 
ies before reaching the largel, and had ww 
come up. White as dough, he panted fran- 
tically into his oxygen musk connected to 
another tank. Gradualiv he revived, Five 
mote minutes in that bettem turret, and he 
would have lost consciqusness, if mot his life. 
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American ‘Bombers Attacking from Australia 55 


During the first scene of the attack be 
“eros, | could not cotch the drift of the drama, 
Never before had | heen in actual cotbyat, 
Now that f was, it cid not seem real, Mine 
was Lhe attitude of & person at & motion-pic- 
ture periormance. "Tracer bullets from enemy 
fithters on frontal artecks continued to streak 
hv the side windows. 


Finally | convineed myself that the Japs 


were sheoting to Kill Yojo'y Paysite led 
the fight. Those bursts of red death could 
not come from our guns, for they flashed 
at, or between, us sind the bomber just oil 
our right wing, 

How much longer before they would find 
their mark? 

I tal talked with ainnen whe told me how 
friphtenee! they had been on their first. mis- 
éion, The combination of subzero lempera- 
ture and fear had kept them shivering most 
of the time during the tun over the target. 
Without excuse they admitted their fear 
frunkly. 

On this mission Thad ne particular re- 
sponsibility, no specific duty to perfor: 
ae hired! on mie, PT weerit aber aisigaly 

az an observer, Perhaps-T was too slow to 
reallze what could have happened during com- 
bat with Zeros: however, | have felt worse 
than | did in that fighting otmesphere of 
the substratesphere. 

Preaccupied with watching what happened 
witheut obstrictiog the side gunner, | expe- 
rienced no personal feeline save the hite of 
the 20-below-cero temperature on my hanels, 

The Japanese Aeros, sleek, slim, and pow- 
erful, bad remorkable maneuverability, SWETV= 
[mig durtini: dashing, and divin, they streaked 
the atmospere around our Lig bomber like 
chimney swifls exercising for fun ovar their 
nesting place. 

With o pair of 20-mm. cannon fixed In its 
wings, the Zero simply few toward its ob- 
jective, blazing lead ard death alms as 
mpidhy and automatically as the spinning uf 
its propeller, 

Approaching a beimber from below, the 
febter could fine along w nearly vertical line. 
Ch it could dive, spitting destruction from: ci- 
rectly overhead, Sometimes a ern weal roll 
aver, belly toward heaven, still firing both 
Cannon, 

Capttin AH. toll ame he thought na. enere 
than six Zeros attacked on this run. Acenred- 
ing to official announcement, our bombs de- 
stravied part of the runway at the sirdrome, 
an oil dump; and aircraft dispersal areas. 

The prursait plames hurried a for 245 min- 
ules: vet only one of their thousands of shots 
hit Toje'r Paysic, and damage was negligible. 


Chur Fortresses definitely bayoed one of the 
Zeros, possibly two. 

The Zero surely shot down could not be 
credited ta any one twmber, Virtually every 
ship in the two flights hud guns on this Jup. 
Tracers converged om the enemy craft in o 
beautiful show of marksmanship, 


One Jap Zero Shot Down 


Our side gunner poured round after round 
from oa 30-caliber machine gun into the fal- 
tering plane, His face lit up us the Aer 
exploded, and, trailing thick, black smoke, 
started its 28 GO0-frm 1 swan flight from stiney 
subsatratasphere to steaming jungle below: 

Gradually the enemy began to edge farther 
and farther away. [watched one pursuit plane 
several hunrred feet below us, off to the right, 
and pretty well out of range, It kept its 
distance, skirting a great white cloud into 
which it could dive for sufety. 1 sensed its 
respect for six Flying Fortresses. 

With no exception, the most unforgettable 
sight af my life was one of these giant haml- 
ers eocming at nearly 300 mph steadily done 
its course, all guns fring, all propellers syn- 
chroniziny—an awe-inspiring symphony «af 
power, confidence, efficivney, and majesty. 

After the Japanese fighters hod disappeared 
nitogether, we continiied om our course still 
at 28,000 feet abdwe sea level. Through open- 
ings in the clouds we could see the sharply 
folded) mointoins, deep valleys. and winding 
rivers of southeustern New Guinea. 

The sun sank behind cumulus. banks be- 
tween the sea one! our ships; darkness slowly 
climbed up to ws; and the last few peeks 
through rifts showed that we had left New 
Guinea and were now out over the Coral Sen, 
heading back to our adyvunced hase. 

Side gunner Bostwick and | mawedl to ‘the 
radio room, where it was possible to converse 
without shouting above roar of engines mn 
wind that blustered through the side windows. 
He asked ime what 1 thought of the mission. 
ltold him it surpassed afl other experiences 
at mv liter 

Without false modesty he said that for him 
it wos just another ooutine job dene, He 
had got a kick cut of seeing the Zero burst 
inte smoke thd nse toward earth! but this 
mission heat lacked the excitement of others 
he hod flown. 

Wu batllers had mippoed the fuselage near 
hin; oo engines had cracked up or got shot 
up: no one had been ilaligesd to bail out: all 
six ships: had come throuwh intact. 

Bostwick had been forced to bail out 17 
times in this war, and that meant from 
Pearl Harbor on. He hod seen plenty of 
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From Their ‘Bases in Australia, Flying Fortresses: 
Patrol the Southwest Pacifie 
National Geographic Correspondent. Howell Walker accompanied 
the big Forts-on s batnbbes mixion aguinst Lar, New Guinea 
Stationed of Darwin, long-range bombers could strike Jape a= far 
north of Dawns, Philippines, From a tase on Cape York, they 
could] reach etumy wirthipes at Truk, Corolines, in five hours. I 
fully developed and-supplied, the American alr base on Guadalcanal 
could guard gen Lois foro endive of 1,500. miles. 
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Where Mion ond Termite Trick the Jop—“Mognete Anthilis” Aide S00-pound Bombs 
Twelve-ftont bowers of dowd mui) carmquiliecing the beorthe are catied “magnetic” because their thin ajh 

Inverialdy face north and south. They are bettt that wav, accordmi to one heer, so that their bree! watts, 
Wetted bee might, wail tee dll seo quickly liv the sirning jn] atbernoan sun, Ace woun pore of these 
Wi termine i no demimnant teshture of the north Austrifiang tundecape A few ure 20 leet hich. ‘Their 
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ev Delore dusk, we saw nothing but whitee chute, only to fiw!) that an additional man 
ness on all sides, With darkness Tojo hod already put.on mine, 
Pivwac burst mito @ storm areg t was rough The fury of the sternm increased, The 
foing., When « Flying Fortress i tossed Fortress Jorched, leaped, slippad, swerved, 
around like a rowboat in d tvphodn, m real bumped, bounced, creaked, ond caoreened 
storm is blowing, We could see absolutely nothing but black- 
Quer ihe interplane phone Captain Ho ar- ness through the winelows. The atr beran to 
deral evervone to check his parachute ond feel colder than it should have been at on 
stand by ready to bail out, altitude of 7,000 feet. IT still had no para- 
When we were ordered to get ini para- chute: it didnt seem to matter. 
chutes, f wee up in the nose of the plane Minally the engmeer. appeared with a 
with the nayigator and the bombardier, 7 chute. T could not help feeling that he was 
siripledt uit im the pitching ship for my giving me his own: but he convinced! me he 
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had one for himself. Bostwick helped me 
into the apparatus, then said, “Well, there's 
nothing ta do pow but just sit down, hold 
tight, anc) wait.’ 

A Wait with Death Threatening 

Five of us in the rear of the ship just sat 
atl walted—waited for Captain Ho's order 
to bail out. Richardson, the Princeton grad- 
wate, tried to write a letter, ‘Tall KUTINeT 
[rons busily extracted handy articles and a 
choclate bar from a knapsack and stuffed 
them into his pockets. 

The extra min, a ground officer, stared al 
the floor with wide ves. 

Bostwick seemed as nonchalant as if he 
were Waiting for a streetcar, In his usual 
calit manner Ke spoke close to my ear be 
cause of noise from wind and motors, “When 
you bail aut, remember two things: Don't 
put your hand on the rp cord while actully 
jumping {rom the pline—vou'll fine! it soon 
enough once you're clear of the ship; and 
cross VOUr legs when you thinks you're grt: 
Ling near the around. it a q keep you from 
getting hung up in o tree,’ 

We waited. No order, We waited. 

Suddenly somece painted through the 
window. Lights on the lamling field! Safely 
dawn, 

Entering the room 7 had occupied] before 
the mission, I switched on the Iyeht, to find 
a wounded officer In the bed. Hroad band- 
aging swathed his head like a white turban. 

He nonchalantly riaisad himself bo ue sitting 
pasition and ppolowized for inconveniencing 
me in fincding another place to sleep. Ale sare 
the captain who wsually slept here was in 
hingpritad. 

Belore seeking another beel, however, 1 
heard his story. Me was Second Lieut. James 
Hilton, co-pilot, Ona recent mission the Japs 
had shot wp the engines af his Flyinw Fortress, 
whith somehow had continued to junction. 
There had been nothing to do but try to get 
back to an Alied base, 

Thirty miles from a friendly airfield all 
four engines had given up, and the pilot. had 
crush-landed at night in the bash. When trees 
tore off the: right wing, the bomber bad 
dropped like a key of gunpowder and burst 
into Annes. 

(ne side gunner and the tal gunner, he fold 
me, died in the crash. For another side 
punner life wasa matter of a few more hours. 
The radia operator, still conscious, suffered 
from oa deep gash across his abdomen. 
Through a rent in the battered fuselage, pilot 
and co-pilot criwhel to saietvy, Navigator 
and bembanlier miraculously extricater! then, 


elves from the tangle of burning debris; so 
did the engineer. 

Of all the crew Lieut. Everett Davis, the 
hombardier, was beast hurt, While the ship 
blazed furiously, he fought his way through 
the - confusion “ol iwisted white-hot girders 
ind roaring flames to pull out the tall gunner 
He went Gack for a side gunner, returned) for 
the other side gunner, 

Finally he even thrust himself into the cen- 
ter of the conflagration and struggled aut 
with the radio i Sipe 

Cony plimented for his guts by friends in 
the cae Davis said simply, 'T here's not w 
fellow in the outfit who would not have ‘ind 
exactly the same under similar conditions.” 


Heroes Are Modest 


For his heroic work Davis was awarded the 
Soleliers’ Medal by General McArthur, 

I saw the citation In a cewspaper, And 
right under it I reail: “Second Lieutenant 
James A. Hilton of South Dakota, who was 
also in ihe plane, has been awarded a similar 
decoration for saving the lives of two members 
of the crew.’ 

Hilton had never mentioned to me what he 
had dine; dhe first T knew of it appeared in 
the paper. 

As-a result of the crash, pilot and navi- 
ator tad gone into hospital at the opera 
tional base (page 70). Some of ts visited 
resulurly to try to cheer them up. Usually 
they cheered us up instead. 

According to bedside table evidence, Cap- 
tain Smith, the pilot, entertained himself with 
children’s stories about native animals of Aws- 
tradi, such as Willis Wallaby, Jackie the 
‘Roo, Peter Platypus, aml Caspar Kona, 
Lieutenunt Hayman, the navigator, just 
sat up in bed, smiling and smoking a huge 
cigeur.* | 

Smith and Hayman weren't the type of 
men to linger in a hospital. Soon they were 
knocking around the officers’ quarters, trying 
to overcome their seli-comsciousness at being 
considered wounded men. 

The evening Captain Smith left the hospital, 
he and another pilot gave a pwirty for the rest 
af the officers; the two pilots tad recently 
received promotions. to major. 

A number of the officers were asker] to 
speak. Some of the talks struck a hutmorous 
note, some serous. 

In evervilay life, Hayman, one of the 
list to be called on, was capuble of pore 
mischievous pressure to the square inch than 
any other in the outfit. Burt in. his speech 


© Hovman belde the DPC, testes the Purple feat 
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he pounded out the most poweriul punch line 
Of the even. 

He started by saving be didn't want, to be 
thought of as a preacher (whereupon everv- 
vue raured): however, le cil feel that in the 
escape from death, which be and others of 
his drew bad hac dn the recent crash, some 
supenmitural power hac played a part 

He did not hedge in stating that that power 
wos the Almighty God; and, by Gnd, he 
wanted to thank (ocd ter his deliverance, and 
the deliverance of his friencs. 





(sod [a Real to the Amman 


lt struck me ws the strongest, sincerest, and 
finest talk | hod ever heard: and it taught 
me more than all the sermons in the world. 

Ol such stuff was the avetate oan of this 
heavy-bombing unit. | heard some of the 
officers sav they Enew oll the men in the 
euthit telt the way Hayman did: it just took 
hit to cote oul with th 

These airmen belonged! to a group trained 
to fight to the finish, Although officers and 
enlisted men of the eround forces did not 
actually take part mm bombing raids, their job 
of keeping the planes ready for missions was 
tough ant endless, Combat crews virtually 
In fact theit-very existence 





lived Gn the alert 


nivond= the must spectacular incest. 
American officers’ ft 


He's Not Flying "Em, He Points "Em 


Hite he jiortrays o 
ett 


req ry JHB Ay | Ai 


revolvert around their aerial attacks agains] 
the enemy. As P saw it, life for them, even 
nt Lhe rear operational base, boiled down. to 
Preparation lor, pnd roovery TEU, LSet, 

For 24 hours after returning from a mission, 


lighting airmen bad no responsibilities: thev 
coo do a4 hey chase with their time. Here 


atuin ft amounted Lo fecuperahiin—recupera- 
tion in-preparztion for the next attack. 

Some caught upon sleep lost during the hec- 
lic davs they hach just passed: others cleares! 
cut of the base ablogether lo am at kangaroos 
instead of fans, or to relax with the kindly 
folk at quiet sheep stations: still others saught 
Pelion On Tennis courts, in the swininiing 
pool, at the roller-skating tink, or in the 
Two officers quietly went on with 
the buildmi of mecdel bombers. 

Combat crews received assignments in the 
aVerage of once every ten days or two weeks, 
SUineLinies eVEt More Irecuient ty Alcs (tips 
laste! fren two to frve davs, some possibly 
a week. the length of tine depencing on tar- 
eis and weather comiitions. 

After the 24-hour grace following their 
Tetum to the hume base, the airmen had few 
detinite or regular duties, Of course several 
eiticers were detailed to necessary routine 
Hobs, bul the Commanding officer urranged for 
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Roighis of the Air Get Down to Earth and Dig Trenches in a Cotton Patch 


“aiid ta, the weal, energetically digmine” (pray 
Sarthe will phony shock of lioimb hlasts, Serve 
The Dominbin prodaets some V0 of Bos 8000. hahi 


At “typ Bioeehe thee ender tenn even officers 
70 Slit trenches provide ehalier imi rv of ate rat 


mut be Qiecnsland, onl’ Australie Cotton stite, 


reiQuirrement= a year 


them to take tums oft the werk xo that mo 
une man et an uniaie share, Generally, off 
vers lisks were primarily supervisory. Alter 
all, the neal job of combat crews wis ta drop 
boambea on enemy targets and bring themselves 
anit their planes back alive—f they coated. 

While dressing one early, bleak morning, | 
“ine oul wa morning tof 
Somecne whe cvertesn) wanted to kioow whit 
wire givocl about that morning. The eo-pilnt 
shouted back exuberanth that tl was good 
to be wlive—a trite bit of repartee, but noune- 
theless simvere 


‘end corte lien 


Towth Fighters Like Tea Parties 


Since reuching Australia, the Americans hal 
nequired the Aussie hablt of drinking Tots of 
tea, ane liking it, ‘Their remalar tea parties 
helped (ques time while they were waiting for 
word bo Bet @ome vn thei next mission, 

Nicest of us went to the local wellote room 
for tea. The friendly indies who ran the 
place put a price only on toa, which was pretty 
hard to get in wartime 

They tlonated all the bread for toast and 
sandwithes, and they made the cakes with 


thelr own hanels in ther own kitchens, More 
aver, the women workers volunteered their 


Production hae lieen. stimudutcel ly the war. 


services. Che tiroom acdoittied anky men im 
wiiform: at ony time between 10> i the 
moring oan 10 at night American sinmen 
counE be toned af the tables, 

I could have continued ving with this 
Frou of airmen tidefinitely, Just being with 
these fellows was iw best fom of relasation 
in 15 months away from. the United Stites; 
They were the kind of bows [had grown up 
Wwith—niv owen peepee 

Like tist gene! Svinphotiies, miv visit to the 
unit ended on the same note with which it 
began—that oontidence-inspining crone of th 
Fiving Fortress 4 motors. Captain H. arranged 
for me to tly to my destination in one of his 
pelares 

Before Jeaving the heavy-bombardment 
unit's opemitional base, | Jearned that the 
whole cuthit planned to move into @ bush 
camp hirulreds of miles away. Some weeks 
later, at the invitation of the commanding 
officer, Loarrived at the new base. 

| tod glready seen these airmen livinie 
under telitively civiliaed conditions, Now 
they live! in, and worked out of, the wilder- 
ness. [nstead of being quartered in a hetel, 
minicipal suiditarivm, ane Misiic hall, affi- 
cers and enlisted men camped in tents amang 
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Five Injured Heroes of a Fortress Crosh Receive Congratulations from Friends 


mith bonmidaces aml a Tith tn bel an 


eum trees. anthillx. and indelible red. dis 


which got into and through everything (page 
Os). | 

Promotions and perenne! iransters, in tid- 
ditiun to ditterent physical conditions, vasth, 
altered the peneral setup, Captain H, 
Mauaior H. Captain PL. new Major P—leadler 
of B fight on my first mesion—hud gone to 
another heavy-bombing. unit as commanding 
officer. Officers | had never seen before had 
moved i, However, some of my best friends 
were stall second hen tenants, [ bree a them 
reserverd mm extra bel in their tent for me. 

The unit reached) the new base only a week 
befare | rejoined it. All the men 7 talked 
to seemed keen on lite im the bush, The 
emphasized its Dealthiul aspect to the pomt of 
naming it “Major H.« Health Farm”: but 
they did not Hke too well having to get up 
ahead of the sin for calmsthenics, 

Gecatise of the work they hail to clo ti taake 
the place livable. he y ¢ lec] apd Le 
ATuscle First allernicn there, [ sow offi. 
ters themselves heir tents, stripyprd 


Ws 





cutsicde 
te the waist, energetically digwing clit (eng 
Bweat) trerkches 
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usual. (ine night 
tentmates, tolel ene 
they would take off within (he next few hours, 


LET BEE Ol a WiMmeded rortre 


Wistted them, tela the story ol ew esitofdimery cours 


IMagime fall, The suthor, who 
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Before falling asleep, T ask! them to wake 
nie when thev got ip so thank Tulsa gol 
ive. At Tiwe in the morming someone come 
ty the tent to rowste them. That voice had 
the rasp of on ominous suninions in the cold, 


dark silence of the bush, 


Some 0 (yt Never ta Return 


Dot ancl 1| ressec jutomatically ancl col- 


ected personal necessities: for the 


af 
litle knapsacks. | did not speck Dut waited 
for them to finish their preparations, When 
they lett the tent, [ thoweht it was tu wash 


They never come tick 


t 
ssi0n in 


[lay awake for some time, thinking af these 
Lmerican airmen disappearing Into the dark- 
ness and cold of early morning to—io what? 
[ thought of how casually they had put wy 
md dress, They hod made it look as if 
they were setting out onva harmless practice 
Hight, Jomever saw then again, 
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War Finds Its Way to Gilbert Islands 


United ‘States Porces Dislodge Japanese: from Enchanted Atolls 
Which Loom Now as Stepping Stones along South 
Sea Route from Australia to Hawaii 


By See Awrawr Grete e 


Fornecty Senior District Offerr of the Cilterd aml Kiline Intands Colony, Now Gowrnor and 
Coon yaderte-thle fw! he Sew belles 


fh Mustrations from Photographs by Dr. Aaverond of. Dilton 


RIOR to December 7, 141, few people 
Pp knew noything about the Gilbert Is- 

junds, and fewer still hod been there. 
Even the cartographers had conspired te over- 
look them, far it was only on the mast detailed 
mapsof the Puciiic that their individual names 
were recorded * 
However, a few doys after the treacherous 
attack on Pearl Harbor the Japanese occu- 
med Abatoy aot Makin ( Fretaritart) in the 
northern purtof the group, od it was reported 
that they had evacuated the population of 9 
third, Tarawa. ‘They immediately begun to 
turn Makin inte a seaplane hase from. which 
to launch attacks on shipping between Hawaii 
and Australis, 

Ip the sudden raid of January 31 the 
United States Navy shelled and bored 
Makin, and on August 17 4 task force of the 
United Siates Navy and Marmes raided the 
islam! and destroved Japanese ships, radio, 
and ait-hase installations, stores of food and 
gasoline; and all bunt two of the 350 defenitlers. 

Thue war has broveht inte sudden promi- 
nence 16 inconsiderable and previnusiv tittle 
known atols cut by the Equator and the 
L75th meridian of east longitude ubout 4,700 
miles southwest of San Francisco (map, 
page TA), 


A Streamer of Islands 3500) Miles Long 


The Gilberts fonm pert of that nultinudi- 
nous archipelavo of gemlike islets called Mi- 
cronésia, which, beginning with the Palau 
lelands, at the gates of the Netherlands In- 
ilies, Stretches eastward a full 7,000 miles 
above the Equator, then curves away to the 
southeast, crossing the Equator at the Gilbert 
Ishinds, as shown on the map on page 74, 

Tiny islands—some 3,500 miles’ of them— 


spitkie “like jeweled phimes at random 
thrown” by o Mister Hand through the mur- 


TLRs 
Pacific. 

The 14 Gilbert atolls, despite their wartime 
prominence, do not bulk large omid sy yast 


and sapphire: solitudes of the central 


a concourse, and statistics seem to render them 
more insleniiicant still. 

Their collective area amounts to only 166 
aqiire miles: not one of them rises as much 
ne 03 feet obove seo level, or exceeds in with 
three firlongs from beach to beach, They are 
mere: ribbons of earal rock, from 10 to 50 
miles Jong, topped with w soil so sandy that 
It supports no useful plant save the coconut, 
the pandanus pain, and an inferior tars, 

Vet these islands, which have | neither 
stream nor mountain, and lack ihe barbaric 
and Colorful luxtiriance of vegetation weually 
associated with the Tropics, have rare er- 
chantment, Here itis form, pot color, that 
charms the eve—the exquisite penciling of 
palins overleaning the laggons, the tare gradi. 
tions of light and shace, the matchless trans- 
pirencies Of atmosphere, 

They enjoy, as Rebért Louis Stevenson 
wrote, ‘a superb ocean climate, days of blind- 
ing sun and bracing wind, nights of a heavenly 
brightness.” 

Fameus Explorers Visited the Group 

Accertling tu native iradition, the first 
white mim seen in the group arrived 4 
Renerations ago, or, sav, at the end of the 
leith century. He is reported to have cone 
to the island of Berg. alone and nearly deal, 
“in it boat shaped tike a box.” 

He was ‘tall as a giant, but very thin, like 
a iivard, with a head narrow like the blarle 
at an adee.” His hair was ted, and he had 
a beard “that hung in two long points below 
hie middle.” 

From this description, the stranger seems 
to have been of Caucasian type, and. the 
boxt “shaped Itke a box suggests a craft of 
European construction. Possihly he was some 
dnitaway from o Spanish ship in these waters, 

* Tiel, mamer are shown on the National Geo- 
graphic Socety map of the Pacific, February, bUE, 
lherinning at the nérth they ate: Makin Mennye (Eile 
Makin’. Makin (Butariton), Mornkel, Abaimac, To- 
rawa, MMiainnw, Abemann, Kura, Arunuka, Nonauil, 
Tabitewea, Deru. Nukumiu, Onotia, Tomang, Arorne. 


73 The National Geographic Magazine 


SUK was sithted by 
Capt. Joho Hyron (the 
ooel s grandioiher) at the 
Britrsh Navy in 1765, 
Most of the middle and 
nartherm lands were next 
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bert and Marshall in 1788, 
ind the rest- had become 
known by [a28 

In 1892 the Gilbert 
group, together with the 
Fitice Islands directly 1 
the south, was comverted 
inte © Briteeh Protectorate 
which wm {815 becume a 
(Crown Cooley 

Ladministrative heac- 
quarters are at Ocean Is- 
lund (famous with aur 
for its phosphates), which 
lies some 250 miles weal of 
the central Gilberts. The 
Colony is under the charme 
oon Kesident tomas 
SOME r, whi #4 responsible 
to the High Commissioner 
DOME thee \Westerm Pt ine res 
idlentat Suva, Fal 

The on important prec 
uct tt thi lo isheneds is 
wz sun-dried flesh 
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ihe soap monilacturers of 
civilization, its: glycerine 
derived from the sap piroe- 
ma bo the i hemi 1s. cl if ‘i 
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Ol organized plantas, 
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lanl is owned by hatives 
lt is rece by the Drcwen 
rit and sold by him bo 
local truders; who seil it 
n ther tum to yiuiting 
ships. In this way, about 
1.000 tons a year normally 
ire exported to Australi 
ports 

A twenty-mile tlike of 
coral sancl, curveil like a 





Jupanese Snipers Fired from Such Palm Treetops at 


the Marines *fo 1841 two shine of Liew 


To this Gilhertese bis dailte perch te perely a coal place to enjoy a dein Charles Wilkes the United 
i coconut milk, bot to the Japs sock ceyries were ready-mnde pila States Kanlonne Fapediloo 
neste, Sherpshovters were lostee| in them for sewirnl dave before the vialted the grep anil male a 
Auge, TT rad, “Whee atid ew close the Japanese Gullets came to iim Latel AUT when 
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With a National Geographic Soctety Map Lieut. Col, Evans F, Carlson and Maujor 
James Roosevelt Plam the Makin Ruid 


Here they are atodying the map ot the 
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decoly flexed bow, with horns pointing west- 
warcd—that te a Gilbert atoll, This wisp 15 
crowned with one COn-INUOUS, matty grove of 
coxomut pulms, separating gleaming beaches. 


Polm Trees “Lake the Lashes of -an 
EE reorrieis Eve" 


Within the stlver-andecreen crescent dreann 
the lagoon, shut off from the ocean by its 
enclosing réet, which stretches like «© bow- 
string irom tip to tip of the band. 

Across the Jagoon from the entrance: pas- 
cae, Ee palms are seen tenuous against the 
sk¥iine, like the lashes of an enormous eve. 

The water under the blazing sun glows in- 
candescent. Over the deep places burns a 
cobalt so vivid that it seems to be a pigment. 
Where reefs approach the surface there is im 
periol purple; by rocks awash is viridiaon: ane 


S, Moti Pel AHeachptiarter 


near san Ddeco hetore umborha- 
L midmer torre 0] Sizing sehr throweh the suri of 


Retiinine 40 hours, they annihitated early 250 Jap invader, deattoeved the seaplane lee, 
Ae varine exnedition, under Comemtniler 
ind destroved several polars 


John M. Haines 


where the shallows lice, there is o sheeted flame 
wf emerniidso tierce that it almost sears the 
sirhit., 

Within ine 
hat over an eternal «oul. 
(he gray-green of the foliage is grateful to 
lired) eves. Only the sund of suri, muted by 
Irecs and distance, steals throuch the sanctu- 
aried stillness. 

Poor in produce though the Gilbert Lslands 
are, they are among the most densely popu- 
lated groups in Oreatia, 

The 16 wisps of land support about 28,000 
nutives, more than 162 to the square mile. 
So serious dil overpopulation become that in 
1938-40 ‘sate 2,000 were transferred to the 
Phoenix Islands, The Gilbertese are one of 
the few nitive races of the Parific whose 
vearly birth rate exceeds the death rate. 


the latticed shade of the 


fn the beweh is 
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Global War Has Made the Tiny Gilbert Islands ASOD Prizes 


Occupied by the Japanese imoudiately after the uttack on Pearl Harbor, the northoromest al the 15-iont- 
hich atolls, Makin giul Abulang, Were soon being turd inte Jurking places for sukmaris ani) seaplane. 
to pew on shipping between Hawyii and Agetralin, The United State: Nawy und Marines, however, temnaveyt 
the throat [eye anitihilating the enemy wa bie at Malin (pipe 73). 


The complesion of the average (ilbertese 
is mittway between the light copper of Toly- 
nesia and the black of Melanesia, for here 
inthe fluxof race migrations black and brown 
have mingled to beget a hybeicl fobk, 

Faciaily the native is aquiline. His brew 
is bold and intelligent, his nose <ilient though 
bro! at the nostrils, There is decision in 
the thick-Hpped but firmly closed mouth, 
pugnacite in the heavy jaw, 

He carries his heard high, and looks upon 
the world from level brown eves in which lurks 
a shrewd humor, Not in this mon will vou 
find the melting languors of Polytvesia. He ts 
o lean aod fighting type; his every lineament 
Shows VOT, 


Gilbertese Beauty Treatments Hervie 


The women, wrote Stevenson, “cannot be 
compared with the Tahitian for female 
beauty.” However, there isa frank and ap- 
pealing good nature in them that has its own 
charm. 

The ready smile of o Gilbertese girl is 
childish, dimpling, spontaneous: it lights up 


the rather broad festires aml expuses teeth 
that bespeak cleanliness ant health (pages 
78, 79), 

Tn the old days infinite pains were taken 
to preserve the loveliness of the tawny skin, 
Women. and girls would shut themselves up 
for imonths in screened houses, wherein no 
sunlight could penetrate, for the sole purpose 
of improving their complexions, 

Every day the whole body was massaged 
three times with coconut oil, washed with rain 
water, and then pristed uver with the creamy 
juice expressed from coconut Hesh. 

After six months of such treatment 4 girl 
would emerge from seclusion, blanched al- 
most white, witha skin, according to The native 
phrase, “as smooth us the garfish's,” 

Sex morality in the past was high, Girls 
weot naked until marriage, and were pre 
tected lav laws of extreme ferocity, To molest 
a Tiaiden was to court death by slow: straturt- 
lation, or by being tied to a lng and floated 


out to sea as fodd for the teeming sharks, 


In these days, however, morality is not 30 
fierce. British law has abolished the death 


lato the Sunset on the Vost Pacihe on 


a 
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penalty, robbing offence of its terror; and 
clothes have stimulated the lust of the eye 
amd prurient thinking, which never befure 
existed, Generally, the women go clad in 
what has been called “that aesthetic and 
liveienic abomination of the Pacifie, the 
Mother Hubbard," a hideous smock of print 
that falls from neck te ankles (page 41}. 

In the more remote islands, hOWEVET, (€5- 
pecially when a dance is forward, one may 
still ee girls wearing the old national dress, 
au shinple kilt of gross that reaches from hip 
to kneecap anil sets eff to admiration their 
comely suppleness of figure, 

The old men, still clinging to the custony of 
thelr vouth, are generally clothed in a mat ot 
beautiful texture, wound about the waist andl 
made fast with a girdle plaited of their wives’ 
iii, “The younger men use a loincloth of 
trade print, worn kiltwise, 

Shaded: by palms just above the lagoon 
heuch stands the nitive village. [et consists 
of one long street on either sule of which 
the houses. are built at spacious intervals. 
The road is bordered with crinum lilies, their 
linguicd seent mingling strangely with Keen 
sea smells from the reef and the acrid odors 
of native conking. 

The houses are mere: thatches with eaves 
tiise| by corter posts a nian heiwht freee 
the ground. An elevated floor of coconut- 
leaf tmitcriba leaves on air apace of three feet 
under each dwelling. There are no walls bo 
exclude the sane winds of heaven, only leaf 
screens which may be let down from the 
eaves at night (opposite nage), 

Twt trees supply all the material needed 
te build these rustic homes: “The pancdanus 
tiaim affords thatch, rafters, joists, and our- 
ner posts. Midribs for flooring and string 
jor lashing the parts together are obtained 
from the coconut palm, 

Walking down the village street between 
the lines of open dwellings, gives an impression 
uf cool spaciousness and health. 

The casual stroller has no need to pry if he 
wishes to observe the nitive at home, He sets 
women braiding their hair, plaiting flower 
chains. changing garments: bathing children, 
weaving mats: 


minible chatter and laughter the brown folk 
bandy their jokes and Ressipy from howse to 
house. Nothing is secret in the Village 


A Man Married « Whole Family 
In these (lays a native ft allowed only one 
wife, but formerly polyveamy was: the rule, 
A man married a whole household of sisters 
nf oo time: or, if his ceremonial bride had no 


anid men taking their siesta, 
smoking, miking nets, or sails, With mter-- 


sisters, he took with her all.such first or second 
cousins on her father’s side as might have 
been arranged in advance by private treaty. 
Furthermore, a man whose marned brother 
died considered it hts fraternal duty to tike all 
the widows into his own household. 

The primary object of such multiplication 


was to guarantee o hishand against chililess- 


ness. [fF his wife were sterile, who, ureued 
the native, could be a@omere fitting mother of 
hia children than her own sister? Tf o huws- 
bond died, who but his brother ought to save 
ns widows from the reproach af barrenness? 

“Hull surely,” 1 once suggested to an old 
native, “in these small islaods, where livirig 
is su hurd, larwe families have ulwavs bieen 
Oo great nuisance,” 

“Sir he answered, “we had canoes, we had 
hands to fight with. And. were Clitre nok many 
lands wround us to conqier?” 

That is why infanticide, so common else- 
Where throughout the Pacific, was never known 
in the Gilberts; antl that, inchlentally, is 
why the Gilbertese were the terror of all the 
surrounding fxlands ‘within a (housand-mile 
rachiws. 


Rigid Rules for Expectam Mothers 


Many precautions are taken to protect 
in expectant mother, for she is believed to 
be peculiarly susceptible to the attack of sor- 
eery. Her nail parings, hair clippings, andl 
worn witiients are carefully burned lest 
through these intimate things on enemy focus 
ds miwic upan ber She is fextoone! with 
amulets of leaf, porpoise tooth, and hinman 
hair: and protective charms are miulttered over 
herat sunrise and sunset, 

From ber diet excluded evervihing that 
lastes oither very sweel or very bitter: she 
Bs given much coconut milk and large quan- 
tities of baked land crab, since these two foods 
are considered especially good for lactation, 

Fish she may eal sparingly, but on ne ac 
COU may she touch cravitsh, because it might 
cause her child to grow stiff hairs upon the 
face: flatfish, because, having both eves «ty 
one silt, it might induce « similar distortion 
in me unborn: turtle and eel, because they 

“crawlers,” and would make a cowardly 
toil Of the child: or any slow-moving crea- 
ture of the sea, for fear its sluggishness may 
be imparted to the infant. 

On the other hand, shark and swordfish are 
esteemed the best possible diet: they are 
fighting creatures, and their courage may. be 
conveyed to the unborn through the mouth 
of the mother, 

In the center of the village, surrounded by 
a spacious square of shingle, is the Manealva, 
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Well-keat Pouses Reflect the Clean Healthiness of the Gilbertese 





SO filthy fitter mart the yvilluces, and for veetivinion phe houses arp open toe ube fem Opie Pee 

For DAE mater tie mathe eo to the sea. mucking Walkz and floor if total gravel anil lounduiiona ana 
peillsa iit TEA Creer Letirniet ital 
the general meeting house of the people, the mart of the community, and the belived resort 
huh of Gibertese communal lit lt ois a of the avec, who, daily repairing to ite peuce 
thatch of colossal steve, rise on monoliths of ful shade, exchange in interminable mumbles 
White Gort lis midge, soaring 00 feet hich their memories ot the OAS Lat are fl mre 
OvET Lia Ay wi lores Ite VES een to Phe Alsneaha @ sacri SO Mnery words 

three feet ol the ground, a) that a man omay profane its quiet, no blows may be ex- 
Must stoop to enter. Tnméide, tt may be as changed within its precincts: it© timbers may 
Mio L 7 [eet Leper i ma | bry ic pint Te rreetalt | rune aPreless holeti em geifercy ti 

Linder that + rl root & Oo brown no bwdss Shyer er] ay like £ wherean i Laels rimst [ae 

lemon pico I hi [t ace is awhispe4r with trodiclet by Tespe ttul and decorous foot 
Lhe Tole Of Sel, LE anil a kl beh “rien We fe ra hy E lie clan | ni 15 hereriitary Salina 
and echoed as in & mighty sounding box. place in he: bmiding, 1ts privileged function 
Hetween the ranks of soaring colurnne thal H the ardering al ceremninial The npce of 


7 2 ] 5 } | bev z re | ie. i T | L . ‘ 1 ot a i = 
a [he shadowy polters bros thy jie nent decal Woere *] Lae. Spey. 0 bee] an rm gil Bit 


oa cuthedral (page 85) Vhintaha, oi bey the -sstone pillar in the mvid- 
‘ " : = die af the exetern -side lhat monolith 1 
Che Nionenha, a (Community Club : : + : K 
; iled “The Sun,’ & nome aleo given to the 
Pins editice i the focus of sociol Lite, clin which sits besiee i 


De assembly hill, the dancing lodge the news The Sun clan i holy within the Maneaba 


So Clothes 


Crvitivation hes introduced the Mothet 


eth nin of least wn ithe covernmg for voungstors 
Hashes & ready smiir, displaring clean white teeth 


binek: gel stratvht, oot] her band ore cebivote. 
Chitside, warsond the accidents of temporal 
life may have reduced {is members i a state 
of seridem: Lut this has not the slightest 
effect upon its prestige withm the sacred: ect- 
fee. ‘Vhe clan still enjovs the first. share af 
ny least aril the first @anil last word in all 
debates; Tt 7 protected by the fear of un- 
namobl sanctions from centraicdiction, inter- 
ruption, discourtesy, or any violence. 

There can be litte doubt that the Manenhba 
= the modern. rstik representative of an 
ancient sun temple, ancl that the Sim chain 
is. descended from tf caste of priests who 
officlated at an alter like the Sunstone, 

When the Sunetone is erected in a new 








Hite rit Vij 
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\ianenha, the willawers 
chant tn incantation: 
sun, Lord, te vigorous 
upon = oth = feottentdation 
tone | 
Ae vigorous aa this stand 
eft ative thie hori 
He wituruus we thoeg 
comet tite beaten 
tl Son, dppienr, alr shiv- 
ccl{ abowe the horizon: 
Lone to os whine down 
ch ts, Sia aties | 
Health and peace! Wenlih | 
Proithainess | 
Visitors Shust Kaew 
Ther Genealogy 
There sre 27 clans 
acaditered ap and down 
the Gilberts and most 
of them have repire- 
sentatives on enith weil 
The ship 
between the disperse 
Fragments = wonderful. 
1. native of one island 
mn’ travel to smother, 
a total stranrer and 
Without money, vel 
quite content thal, 
once he can prove 
nienbership ina given 
Clan, friencis, food, ard 
memey will be hos, 
He simply gies, 
upon landing, to the 
nearest Village Miumne- 
oba, apreods his mat 


cena of 


in the hereditary -sit- 
ting place of his an- 
cestors, squats there, 


ond willis, Within ten 
riinwtes, the mews tli 
h Stringer has visitel 
the Maneaha will have 
reached! the utrest re- 
cesses of the willage 
Probably the house-to-house gossip will hove 
suptHierd, the neweomer with a  «hetaifed, 
topical, antl untrue personnal history 

Within twenty minutes, a small crowd con- 
thinine two oor three of the older men will 
have drifted into the Miinmeaba. They one oll 
members af the clan whose seat the strates 
COUPES. 

‘Sir, Sivs toe clin spokesman, scyuathing 
before the newoomer, “thow shalt be blest 

“Thoy shalt be blest.” Ile the answering 
courtesy; ‘Thet there ts silence, broken by 
the accaéional sabthince of insucker! breath, 

“Sir, resumes the spokesman after a while, 
“[ would ask a questions” 


wheel fr 
Micke 
lair is 


galuli gyrase 


| his 
Her DUEL 
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"A0y ears are thine: 

my tongue is thine.” 
Tell me, then, 
whence they oomest.” 

‘T come from the 
eauth.” “Phere ese 
act her Fiat ee cre 
lhe stranger proceeds 
lo enlarge upon this 
information, “I come 
from that isiand in the 
south, | come from 
the ishindl of Tamanna.” 

Such i the ideal 
conversitional sivle of 
the Gilberts. 

“He comes.” says 
the questioner turning 
to) ofis. friends (who 
have iready heard 
every word so far 
spoken}, “trom the is 
and of ‘Tanunda fo 
southward, 

(horus of friends: 
‘Asu-al in tomes cf 
infinite satisfaction: 
nnd then, “Anare” 
jprocerd }, 

The spokesmin pro- 
ceeds: “And where art 
Lieu <0thing 2° 

“T ani sitting in the 
sitting place of my 
ml Carer. 

"And what ts the 
name of that sitting 
piloce 2 








‘eT - “fa | = | fey ft ; “Lay iF _ u a 
Tt i Wed Suc Dancers in Remote Villades Wear Only Grass Skirts 
phwl-suen wear at ee . ; 
ares ee Although Gilbertese girls are tol so pretty as their Samoa cousin, thes 
Yet, maybe, It bk ie spirit und healthy, Thee dances are similar to those of botier known 


not the sitting place. Polvyneshin folk, 


af thy ancestors 


“Sir, tt was the place of my father, and Ne will receive foul and clothing for as long 
of fis falber before him, and of his father’s os be cures to stay, and a hanctsome present 
lat hts Ol mune, on tdeparture, 


Relate, then, the orivin of the father™ : 
“So-and-so was his ancestor,” answers the Phe Cult of the Skull 


Stranger, naming the levemidary progenitor of Striliing among the canoe eheds af a village 
the while chin, Line cy, [ ccanrie Uproar cwlil srt Tn the 
“hake up the tale,” savy everyobody at shadow between two canoes sat an old, old 
onee, and the newoomer enters upon his real man ¢ngaged in conversation with a skull, 
cxOmMina tion, Uniler a raking cross fire ni He beled the wriom clyiwct at ore” lenvth before 
questions he must relate the ancestral tradi- his face, muttering eaeee ches and then, 
tions, down through the generations ta the as I watched him, took i into the crook of 
point when fis own forebears branched off his elbow to fondle it aso ‘chil a 
itum the main stock, When he bad set it down on the ground 
The test is se arching, the audience ritical before ih and temained in pensive silence, | 
but if the siranger s tile passes Mister he rs at asked, “(srandfath er, Whit are vou doing with 
nce free to every Hint ‘inthe clan settlement, the skull?’ i 
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Occasionally Gilbert Fishermen Find Pearls in Oysters Taken from the Lagoons 


This part of the South Purific, however, 1 not potable for sock treasures of the deep, Virtually the only svurce 
of revenue ii copra, the drigd meat of the coconut, wich the oatives, who own aff the land, ecll ta tracers, 


With perfect simplicity he answered, “Sir, 
l am loving it. Fs not the sloull of my father’s 
fatber very meet to be loved?” 

L affered him my pouch, When his pipe 
burned well, he picked up the skull agmin, 
and began to blow rich puffs of smoke between 
the grinning teeth, 

“Enjoy the sweel smoke, O my ancestor,” 
he said, “Is tt not good? Ts it not cdelight- 
(ul?"” With affectionate chuckles and chir- 
nuping be rubbed noses with the relic and 
replaced it on the ground, 

“Thdeed. it lives,” he said in answer to my 
query, “for within it and around it hovers 
forever the spirit of my ancestor. If T feed 
this skull, he tastes the food: if I anoint it 
with oil, he savers the smell: if I pray, he 
hears my prayer; if I love, be loves in 
return.” 


“Ts the ancestor, then, a pod”? 

“No, not a god, but a friend of the gods 
af my clan, anc a friend of the people of my 
clan, 

“And what services may men expect ol 
him? 

“He will give us abundance, and rain in 
sencon, and health: he will bring fish to our 
fishers: and when we die, be will await ws 
by the sea, ao that he may lead wa to the 
Land of Spirtts over to westward.” . 

Nowadays missionary effort has converted 
the majerity to Christianity, and Government 
regulations concerning the burtal of the dead 
have made the cult of the skull impossible, 
Only o few aged men ond women who have 
mangged to keep ancestral bones intact still 
practice the ancient faith. 

The Gilberts are now 72 percent literate, 
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Sticks Edged with Sharks’ Teeth Serve as Weapons for the Gilberteso 


With such cricde Enives—they 


baer nek toeial or subtable stune fos 


daring natives attack and fol tiger sharks and even the deadly “vray ghost.” 


ail acrwhrads—the 
These people were formidable 


ges. hiledes 


in battle; top, ond for generations wete the terror of the belancde within o thowsnnd-mile fractile (pore PH), 





thouwh probably fewer than 160 white people 
live on the 16 islands. At the time of the 
Japanese invasion a group of 23 Catholic. si5- 
ters were working in the northern islands. 
Their fate  wiknowt, 


Sorcery Slow to Die 





Magic anc sorcery have not died so easily; 
the practice ond fear of these may, in fact, 
even now be said to dominate the mative 
life, There is magic for eating and magic for 
iirinking. for breathing, dreaming, fishing, 
climbing, and talking—for every human ac- 
tivity conceivable to an islonder, 

li o mun hes a son for whom he de«ires 
social success, he probably will pray for the 
Levy In a perfectly Christian uenmer. He 
Will not, however, disregard the extra chante 
of euod fortume that magic offers hint. 


Just before sunrise he will take his son to 
the eastern beach, seat him upon a. sione 
facing the dawn, crown him with a tilet at 
coconut leaf, anoint him with oil, and, at the 
moment ot Sunrise, miter three Limes ovefr 
him: 


By this cro winitn with a fillet, by this anobating with 
oi] 

Thaw art beautiful, thon art the fret of the generation, 

Thou overturmt the hearta of the old men, of the 
Wim, 

They wall gore upon thee and eaerl} ppealk thy tae 

Theo ant beceme the child of the Sus 

Thy deet shall toad bith places: 

Thy heort sholl bur, thy hedy ehall shine; 

Thy face =hall be lovely and termble 

The wort] stall be w jubeedl thik os jecdéedd | 

Ave onty thy nameshall bein the mouth af all people, 

Thine, thine, thine! 


The Sun 


i 
ee Fiset 
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Among the Gobertese Kite Flying Is a Pavorite Sport 
Thess 72-foot tova, Bown without tally, depend for equiliirium on pertect: propertien, An expert cin tani 
lie one eo that Hoiravels up wind und sour directly over his head or does botth with another in the clouds 
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At High Tide on the Ocean Beach Fishermen Boldly Launch Their Flimsy Canoes 


Neo lagoon necting for them: they brave the open sea without thowght of danger, 
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Weeting Ploce, Club Tlouse, and Sanctuary Is the Manecuba 


Starmne ii Vie tender of a snacrous nguare, Uy ithedtral-lrie thatch pers L220 feel lire by 80 fort 
ile—e the hol af Gilbertene conumiutial lite Cte riches mrs 60 fort orl ite shdet coupe close to the rit 


7. ; =| = 4 : i B—s 4a “Ta rel = i = Ll 5 Tt 
co thier chlering must slong, foie, tnmliiioml) peice? mre reer dor cach clu 


There are other spells of momore sinister Thee TP hove chosen> thou prt sleepy | 
a r 1 e . er mE il blk ei Ts 4 wat a | i pe 
kind. chief among which is the dreaded me, he ; ni (, Mir. Star, thon, the fitthe one, 
fo A. Bie! Crowe 


or death magic, One of the many methods 7). al Sleep! 
if “wishing to death’ in the Gilberts is to 
curse the fire on which an enemy has cooked 
iroeal, The sorcerer secretly approaches the 
smoldenng- embers, pnd, stirring them with The Origin of the Gilbertese 


a Piece? of Preen winch, IntoOneS 


Does: not ths compare well with our own 
Uwinkle, twinkle’? 


To wihersiai| who the (rilberctesr are: and 
Wew they came to populate these 16 -small 


land Bokes so tar from ay im umianecd. ote myst 


Spurits ol sickness, spins of fear, spirite of rottenness ! 
Stab him, pierce bom! Bo! the stake the fire) 

Strike fim! Rend fim apart 4 =i : ae - 
Hia bowels honve: the pain birein Piece TOPE LN LOE. CenLUNne=-old briclitueris 
His vitals are overturned, they are torh opart, they elz First dwellers in the ishinds were a small, 
be We ep TEC ieee Gaara wie | | Tewritere him! Sq rl Be gall : i 
Sham hin oni: tim! Torture him! Strangle blick-ckinned lorze-eared flat-nosed race. 

PEED a eee 2) or 
vs \ta ravtehoal= ‘low ct chelend 3 much addicted to sorcery, whose deities were 


Ae ie chee. clear: deal Lhe spicher au Lhe turtle, Though acuiiiated 
He is retten with frre, they probably reserved it as an 


Could anything be more utterly impreg— Object of worship, and ate only uncooked food, 
nated with malignance? And it is a malig- [9 very early times the spider folk were over 


nance that too often through the power of sug- fun by immigrants from the west. 
gesting achieves its oim—the death of the Che newcomers were utterly different [rom 
wietiim the sutochthons hes Were G) Great Sstatore, 
The Government has been obliged to pre- light brown in color, and had no knowledge 
hibit: the practice of sorcery under pain of Whatever of magic or sorcery, They practiced 
imprisonment, but it has not yet banned the the cult of the ancestor, That they were es: 
sort of charm that the children use to put a Sentmlly oa mormtime race may be gathered 
atar fo bed at night: tram their tracditi¢nal nanies—‘(Children of 
Mr. Star, thou, the litt one, the Sea,” “Fierce Fish of the West,” and 


Wink oner, wink twice, ‘Fizhting Sea Birds Thev came from 
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The Fanktre, Ot urls 9 Year in the Vast Soawth Pacific, Sidhted [inl Line Sieanes 


Hiacl It, this vessel v Cerri pileaepotinta Wm Litean Leland Lustre Login mibcdere sett 
vor sank micat ol sich rpg Shilpa, -tineludine thut on which Lie Amenin Voy opr wore tending beme 
1 iii itl 1 ee mae LEi 1 r thy {Vii | 3 : i * Lil A Latah ILA Ll Tal ki Lt I | LETCLILF i 7 
Ei ] ee | A , FE : J — = "Tl hi oer yee oe j | a | 7 io < 
rere roe Hl ;rLanith Lonel BOW 5 Litre bes MMA TOP DET AAS 25 ae as 
= ay T i | . . . eS _ ow . . Pa i ] . i . | a 
Leeland i reer ee Wh Ptah aviitty toe bigs ELIT [Se oVvED CeRLUTIES, OT I to be Ceiven ou ITE ihe 
I : AF 5 i i 
f [a 4 a == a i. i 
ih het ere lI oa es Pec | haat | Kf ak ad | TT! id Pe | t biel va itl 
rhe swan ot mihi fen would have de Lie Sons. Dey Werte scnitered OVer Loe Lace 
troved the puny Spider folk root and branch 607 the Paci doing the 13th centiu | ou 
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root to win new bomes in the Gilbert Ishanads. 

This i a race of seamen, There ore: still 
graybeards in the group who have made 
voyages Of moré than a thowsaned miles in 
canoes sewn together with string. Until 30 
years ago interisland trips of 250 miles and 
more were regularly made in these frail craft 
ior the purpose of exchanging dances! 

Only the night sky gives the brown man 
his sense of direction in the huge enpptineses 
of the Pacilic. He navigate: as-we do, by the 
1 He bas a general knowledge of the 
heavens that many of our own skilled nayi- 
gators mmght well be proud to possess. 

My old (rien Hiria of Makin { Butaritari) 
hat toll me how, 60 vears ago, as a boy of 
about 4, he was instructed in astronomy. 
His lessons did not begin under the stars of 
heaven, but in the village Maneaba. 

He was mace to sit at the base of the central 
pillar that supported the ridgepule, facing the 
eastern slope of the roof, The eaves repre- 
sented the eastern horizon, the upward slope 
of thatch the eastern sky, and the ridge 
pole the meridian. The summit of the cen- 
tral post by which he sat represented the star 
Rigel, and from that central pot im the 
beavens began the boy's instruction. 

Just as the roof was divided by lines of 
ralters, 30 the heavens were plotted out for 
him in Imes of principal stars. Every con 
‘tellation of the Gilbertese chart was allotted 
its imaginary place in the thatch, according 
to what we would call its angular distance 
from Rigel, and-its declination north or south 
of that star, 

The Gilbertese Knows FTis Store 

Line by line he learned them: first the mid- 
dle runk with its leader Rigel: then a line to 
the north, led by the Pleindes (Seven Sisters}: 
and after that, a southern rank led by Antares 
and 8 on, | 

Before the pupil was allowed to identify 
a singh: star in heaven, he had to name word- 
perfectly mw list of no fewer than I78 stars, 
constellations, and nebulae: to indicate their 
relative positions with precisivn in the rafters: 
and to sav of what height above the raves 
(ft. ¢., the horizon) any one of them might 
he observed at sunrise or sunsit curing any 
given season of the year. . 

When these elements were firmly fixed in 
his mind, he was made to memorize separate 
and individual lists of stars hy which courses 
might be steered to the lands included in his 
tutors geography, He learned, for example, 
how to navigate to and from Samoa, 1.200 
miles to southeast: tod Trok in the Caro 
lines, more than 1,400 miles to northwest, 





There was talk of other lands, too, the ex- 
stence of which was less well authenticated. 
For instance, there was Naba-noba to west- 
ward, the Island of Breathing Bones, inhabi- 
lints of which were animated skeletons, 

Farther still to westward was Onouna, sur- 
rounded by whirlpools, and by caves that were 
the gullete of man-eating hags, To southwest 
lay Kabintongo, the Island by the World's 
Edge, where ocean plunged dawn in one vust 
Cataract into unfathomable abysses_ 

Of all these lands of tradition, Maiawa 


‘should be the most interesting. to Americans, 


Tt is described in travel stories as the “Wall 
at the side of the world, four moons’ anil to 
eastward.” Lt was discovered by one Rankau, 
the greatest of oll Gilbertese navigators, who 
lived in the dim ages before the coming from 
Sarva. 

Did Gilbert Canoes Reach America? 

He reported it as a land that stretched 
along the ‘eastern edge of the ocean, to north 
ward without end, und to southward without 
end.” “Beyond the farthest eastward islands 
it lies,” he said, “no wall of mountains up 
apainst the place where the sun rises, stand- 
ing over plains full of fertility.” 

There ts only one littoral in the Pacific 
that can be sail to fit this description, and 
that is the western coast of the American 
Continent. 

Nowhere else in the world may travelers find 
a sport finer thin the canoe racing in these 
lazoons of the central Pacific. The craft 
used for racing is the yeriest knifeblade of 
a vessel, some 30 feet long and under 30 
inches In beam amidships, built up of planks 
lashed edge to edge with string of coconut 
fiber, and stabilized by an outrigger. Not a 
nail or a plece of metal is used in its con- 
struction (pages 75, 82, B4, 89). 

Under the pressure of its enormous tri- 
angular sail, such a vessel, on a calm day with 
a smart breeze, will attain a speed of 18 
miles an hour, She reaches her maximum 
with the outrigger float poised a couple of 
feet clenr of the water. 

[t is the object of the man at the sheet 
io keep his sail just so full of wind as to heel 
his craft over to leeward, heave the float 
ubove the lagoon's surface, und keep it sway- 
ing there for miles at a stretch, 

Helping him is a special outrigger expert, 
whose sole duty it is to watch that float. 
When it rises dangerously high, out he flings 
himself upon the outrigger, so that his weight, 
acting os a lever against the sail’s pull, de- 
presses it again toward the water and thus 
saves the canoe from capsizing, 
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The heavy-barrered tiger requires a 
vard circle for doubling. For thts reason a 
brown swimmer provider with a knife will 
lace without fear the attack of a tiger shark. 
L have seen a nate neatly avoid the rueh of 


bine ol these brutes, and as it flashed by, ri 
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iis belly open tor seven feet 
1. Giibertese of my achuaiitance stood one 
tay fishing with his brother, wiist-deep on 
a sandhank half a mile offshore. Suddenly 
screuming, “\ shark, a shark!" this brotber 
disappeared ina welter of blood and fourm. 
Phe sucvivor tetumed home are broader 
lor 2 dav on his loss, then arose and, taking 
a spear of ironwood, waded out to the fatal 
eandbank. He knew well thot g ahiay 5 
Wats returns bo a hie ky feeling erewuncl, 
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ETRE 
but the man wis prepared 
Side-stepping as it massed, he gave it the speor- 
point in tts belly. When it circled and came 
hack, did) even better: straieh the 
pupil jaws he gimed his thrust 

Che spear passed down the shark's gullet 
india iathom deep inte its entrails, The man 
was hurled aside unhurt: the shark, impaled, 
rater a While and ced. 


The Road to Parodise 


Hauled Shure, the brute was slit Ce Th and 
entombed within it, still half digested, were 
[ound the remains of the man it had devoured 
the day before, These were corefully col 
lected ond given decent burial, Thus waa a 
brother's death avenged and his path mude 
eusy to the Lard of Shades. 
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From the Outrid¢er the Huge Steering Oar Looks Small 
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the Miteroman is vital 


‘wo things assist a depurting saul along 
the roa] to Paradise: the manner ii which the 
bewhy has been turned, gone) the tat boeing whieh 
it bers. 

he dead must be burted with feet to west- 
ward, =o that when the-soul stand. up out of 
the wrave, it may walk strarht forward to the 
WeSLer hontaon There the ancestral shades 
wail to weloome one grime i te the Happy 
Land bevond the world’s western edge. 

Hut even these companions cannot help the 
soul to past the Bird-headed Woman whi 
awilis Hin miditean: only the tattoo. marks 
on ts KIN Can avail it in her presence, fo 
these are her tow! and its passpuri 

With her long beak she pick= the blue stains 
from the flesh and, satisherd, sends the soul 
forward oniits way. Hut if she fil po trace 
of the meecle upon it. she plucks forth its eves 
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teeing craft on an even keel clear vision of 


instead, ao that ft i doomed to wander tiling 
lorever, @ lost soul, deserted of conipanions 
Wve the empiy = ce cif a PELL, 

lf o soul comes sately past the Bird-headed 
Woman, tt if led without further obstacle to 
the very wotes of Paradise, Foil there an ever 
more terrible berng -the Watcher 
Wilh the Net. (aight up in the pet of the 
Watcher, the trembling shade must endure 
the scrutiny of his all-searching eves. 

LE during lite the soul has been guilty of 
incest or af treachery to its clan, the Watcher 
Will see its guilt and fing it inte om Crary. port 
where, impaled on a wooden stake, it will 
writhe forever in torment. But tfoait be clean 
ol offense, the stern guardian of the gate will 
release it from the net, smile, and aay * Fass 
On inte the plc cabo Bouwro, where  theither 
War nor want. Dtermal peace, eternal health!’ 
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Tubitenea Natives Sail a Swift 6-foot, J-tiasted Qutngéer Canoe 


te width mm hy feet, ireeboard A ieet, and degit 3 fect, The wutogeer if a single Jog obout 49 feet Jong anid 
Feet in diameter lashed to the lull amidshios by thirteen 20-foot pieces Torming o arnold, ‘Thesis ore 46 
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With a Gay Dance the Natives Celebrate a Good Catch of Fish 
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Your Dog Joins Up 


Gy Preperick Setricu 


ith dastrations by Safi Phetographer J, Ravlor Roberts 


HIS is the story af how Uncle Sam is 
training: big dogs both to help. kill our 
enemies and to save the lives of Amer- 

can sildiers. . 

In long, eventful years of world-wide re- 
porting, ve never met up with a tale more 
bizarre, more unusual. Purts of it, im fact. 
seem so unfeal-——eo incredible—that were the 
facts not proved by photography, atid sap 
ported hy official records in the War Depart- 
ment, | should not dare set them down, 

Here we are at this minute, cameraman Joe 
Roberts and I, kaeddeep in chages at a RO" 
reception ane training center far out in the 
Blue Ridge Mountains of Virginia. 

Already aoveritable urmy of dogs is here, 
and each diy more and more recruits pour in, 
No sooner Gut of thelr crates than they're in- 
apectel, weighed, groomed, “manicured,” and 
fut to work. 

CHimb op on top this high hill in vast, busy, 
barking Dogtown, and look around. 

Fron this vantage point you see and feel 
the size and growing power of this stranee 
new army, and begin to realize how clogs can 
help win this war. You can't see {t all at once, 
because toc many things are happening (juues 
oH, 0). 

Here comes one company of soldiers, each 
man with his dog on leash “at heel”: us men 

and dogs keep step, the soldiers sing, * “Tramp, 
tramp, tramp, the dogs are marching . 

Down there in that flat ‘some men: bold 
tags while others fire off guns to teach dog 
soldiers not to. fear the roar of battle, 

Two dignified Newfoundlands walk sediately 
up a hill, carrying packs—packs which in 
hatte may include ammunition, machine-gun 
parts, telephone. seis, or even food and) water, 


Togs (larry Nlaops and Vlessages 


Across a distant field messenger dogs are 
racing, To each dogs collar a waterproof 
metal capsule i is attached. It may holed maps, 
secret codes, Important orders, of frantic calls 
for ate ummunition or reinforcements (page 
106). 

Up from a copse at the edge of a meadow 
comes a Red Cross crew. Ite rescue dog has 
searched the “battlefield” cod located a 

“wounded” mat: then, ret umitig to its 
trainer, the dog has * ‘peported” its discovery 
and heal the stretcher-bearers to the injured 
mun, Who is carried to the ambulance (109), 





oa 


Down on that other parade ground Coast 
Garardsmen put a pack of police dogs through 


their paces to help patrol the ocean beaches. 


“One problem," they sav, “is that our dows 
cut their feet on broken sea shells, so we order 
little boots for them—not ‘pairs’ out ‘sets’ of 
fur—hindreds of them.’ At one internment 
cainp out west, says an officer, guard dogs 
have to Wear leather boots because of cactus 
thorns. 

Marines: are here, tog, for they use patrol, 
fuarc, and stout dogs in sme kinds of Lanel- 
ina operations: 


Thaw Dogs Are in the Army Now 


“Previous condition of servitude” is ta har 
to canine military service. Before the colonel's 
office you see a troop of vaudeville dogs put- 
ling om their act, They skip a rope, climb 
ludders, play sick or dead, put on and take 
off thelr awn collars, steal a man's hat and 
run to hide it, raise a tronk lid and crawl in 
fund) then shut the tid, walk on their hin legs, 
ind sinoke pipes, 

“They re smart, but they'll have to saleurn. 
all that show stiff,’ you hear thelr triiner say. 
“That big Doberman Pinscher has played 
theaters from Maine to Californian, and an 
English circus once offered $10,000 for Tha 
But he's in the Army navw—just atvother hick 
private who usec to be a movie star. 

Its getting late in the afternoon now. 
Tratners walk in from the fields leading their 
dees. “They tie them up, each dog to his own 
(ne-roim pine shack of a kennel. Some are 
bedded with cedar shavings against fleas: most 
have only straw. Stretching over the hills, 
mows Of these Kennels, facing toy streets, 
form a veritable Dogtown, 

At 4 pom. eich day up and down thee 
Streets moves the dog-feed wagon, [1 unlowds 
u tin plate of fowl at each kennel, Some 
dogs jump the length of their leashes, hark- 
ing furiously, trving to grab the plate. Others, 
in hungry dignity, sit atop their houses, wait- 
ne their turn, 

Here the dog ration of manufactured food 
costs Uncle Sam about 30 cents a day. When 
thie is spiked with bolled horsemeat the dogs 
hke it better. 

Horses thir butchered are usually old ones 
from itomear-by covalry remount station, 

Because Europe was breeding and training 
logs long before the United Stites, many of 


\ ou can hr eT i far nilvs in 
im’ big brary ote never find 
Lhe end of good dog stories: In 
the Thible ard in other early 
fewish annals, vou find little 
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tary. When 7 livecin. Baghdad, 
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Mosient, pMirticulirly, avoided 
even touching a dor. and then 
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which he'd fight ta hold. When 
not Huntin food, thes trainp 
dogs congrerated! in certain 
streets and slept in bie piles, 
ince a | drove to cull on the 
Wali Pasha, | iY cutie driver 
Cite to. such & pile of clwerc ype 
curetully drove around it. to 
avoid disturbing. the <lerners! 

\ ilog would rather geauiate 
with @ man than with another 


a. Dogs have been closer 
min, dnd were probably tamed 
Lis TT long whore he clontesti 
cited any other animal Hence, 
through the centuries, odd be- 
iis about dogs have grown up 
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were moc to haul machine 
guns when war broke 

After Woell War I. when I 
was living in Germany, I saw 
vast numbers of  UNibwerioins 
om] German Shepherds being 
trained enecwily anownd Ber: 
lin antl Hannover. Ostensibly 
these were for police work 
Ehowueh every we} tocnthy wth 
ersio they would eventialls 
Wid wpm the Aron. 

Widest publicity had jong 
been given to dow training in 
ermuiny, (rowes alwavs stood = Ms 
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Main Street in Dogtown as Army Trainers Bring Canine Rookies Back from the 
Dall Coreund 


Airedale. Shepherds, Dalerations, Dolerman 
hit erent keriiel Piakoe bre Lhe tls fire 
grintiites have wired an duty with 


canine hordes of Germany and Japon, | 
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This encouraged people to freed dogs to 
sell io the Army, 

England long bad trouble getimg enough 
dows for war use, because at first she shrouded 
all doe training for war in utter secrecy. This 


policy bad to be changed—to get enough dogs. 


Today's War Dog Does More Than Fight 
“War dot” now means far more 
Romin times. when these onimals were tournt 


ta- attack -sarmel men on the hattleteld. 
Tohiy's war doe does littl fighting at all, 


ee 
Loan im 


except in some phases of sentry work in which 
he may attack and hold prowlers and fugitives. 
Most useful to the Arn, are dogs 
trained to seek wounded men, to carry 
copes and burdens, to walk patrol with sen- 
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lieved to number more than 150,000) dees. 


however, Is that them saddins so 
citen get cought on brush and wire fences 

Most humane task of the war doe is his 
nivht work on battlefields, seeking wounded! 
Treen. 

Qine tactical class al war 
clalizes in telephone work, At this tusk the 
dogs drag telephone wires off a drum or reel 
and qut acrass the ground to the front lines, 
or elsewhere. This ts to snve soldiers of Lhe 
Signal Corps from dangerous. trips under fire. 

Such wire dogs may aleo wear pack sachdles, 
at blankets with pockets to carry toois, tele- 
nhone instruments, batteries, clc 
Ag my deesnt say, now, just where in the 
United States it’s using guard ond patrol 
dogs. But try to approach certain ()uurter- 
master depots after dark, of venture hear 4 
pier, a powder mill, or a strategic airport, and 
the chances are the war dogs used there will 


prec le ilies, 
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Your Dog Joins Lip OF 
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Just Like a Two-legded Keeruit, Every Rookie Dog Must Pass His Physical 


We want tie does, saute and sane, envwhere from one te four veors old’ cays the doctor, So far mos 

logs | we bern teeruited thirn eh Linge lor Diclense, Ine : New York (City MCLE Cw Erouup ol ‘int 

avers whe Volunherred thee serviues, Thioueh thin bode dage lig thioweanels ore folie calleted, 

hear or see you before the human sentries do Cine aspect of this nocturnal dog work as- 

aml begin to bark amd erowl, tunished me, Hy day a certain doe wis just 
Theirs is purely night work. Hy day they're smiling, friendly tail-wayyer. But when he 

kept locked behind high board fences was pul on @ leash alter dark,and an ame 





LC there Hitndireds are used around fac- Hin started leading him alone a limely beat. 
tories, briders, amd other places named, and this dove completely changed. He was trans- 
though Coast Cuird-sentries leading watch Formed into another animal—a grim, susni- 
noes wilk the beaches every nieht [rom cious, watchful begs! 
Maine tlear around to Oregon and Washing- Does hear sounds bevond the rage of 
ton, few people passing by day even suspect human cars. Dog fanciers all know the 
his Vast activity (pages 102, 105 In the “silent whistle.” You can't hear it at all 
Sane wily, pack= of sharp-nosed, keen-eared Bui to a doe its blast must be intolerably 
witchrogs help the military police patral out- shrill, for it sets him inte frenzy. 
side barbed-wite barriers about certain un- “T use a silent: whistle.” sald one command: 
nublicizert LAGEraMene Com), ing officer, *'so. a5 not to disturh my neihbors, 

i can't even hear it myself, but my Dober- 
man hears it more than 200 ywards away! 

In some forms of advanced training the In some phases of Army work, dove muat 
sentry Gag is liberated and allowed to plunge be trained) ta trail, Teachers use various 
into acdiacent brush of other cover to hives methods, Some walk with their shoes on: 
tigate for himeel{, or to attack sary erie be ome wok barefooted, at least during nri- 
bet. Tee 


Tail-wagters Turn Tough on Night Patrol 
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“Hold Still, Til ? Brosh the Burre Quit of Your Hair! 
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“Look in His Ear and See If He's on Arniw Dag” 


Army heures une) meee are berninied on hip. i Sloe 1 dog i tattooed inside ont tar with his om 


iu | 4 i hi ianh bl he : lhe P I | ‘ rind inti ia P | 
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chemical fuids with smells that 
appeal to dows are allowed to 
drip out and thas “Loy a tral,” 
just a5 in Missouri we used 
to drag a polecat skin behind 
our pony when training heninels 
to “track,” Early writers say 
the Roman watchidog's nose wits 
wi keen that he could, by smell, 
tel a Turk from a Christian! 

Messenger dogs are often 
shown the route they are to use 
by putting. them on the fresh 
track of a human who has run 
the course, or on the trail of 
the chemical fluid. dropped for 
their guiclance, 


Pack and Sled Dots Alsa Go 
to Sell 


We saw powerful Newfount- 
lands and Great lwnes carry- 
ing loads on their backs which 
would hive taxed a siriall burro. 
In emergencies, especially in 
hot fights, or over rough, track- 
less terrain, soldiers often tee 
big dogs te transport «anomuil- 
tion, pigeon cases, medical sup- 
plies, dry sacks, food, water, 
Iclephone sets, and even ma- 
chine-gun parts, 

‘The American Indians’ tra- 
yots «logs, Eskimo. dogs; and 
those used to haul sleds on many polar expe- 
ditions ate all well known to Geoorarage 
readers, The dog teams of explorer Elisha 
Rent Kane, it is written, hauled sleds over ice 
for days at the rate of 57 miles a day. 

Army 38 training dog teams now in New 
Hampshire and in certain Rocky Mountain 
States, and shipping them with harness and 
sleds and dog drivers to Iceland, Alaska, anid 
elsewhere, 


Japanese Army agents, who for sears 
hought dogs here, sought white ones for 


snow work and black ones for night duty. 
Judging by official reports, includmg those 
from American military observers with for- 
tien armies, the messenger dog is the most 
useful of all in active war work. He runs 
many times faster than a soldier on foot, shel 
is so much smaller and lower than the human 


courier that he’s perhaps ten Limes less liable 


to be hit than a man. 

Each messenger dog wears a leather cotlur, 
to which is attached a émall hallow aluminum 
tube or capsule for carrying the roeled-up 
map, letter, ar other document. 


Dog Joins Up 


and te 


4 | 
been ore 3o. Jump, 
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U. &. cosa GUARD DOG PATROL 


Dete September. 15, Door 


Thereby apply for-epollment for-octive service in the Coast Guard 





Are-you Peglstened of the ‘Amerioon Fennel Glub?. eo f! eo. what or 
ror nue 
How long bove you Gved.in your present ploce?_ ¢ TEARS Are you 
meow Be yoo mm owe Hee pon been 
leven in tine caty or the country? SRE Are yon etrad of gun 
ee or howd node? What in pour aititiide toward stronger! 
es ts 
deg? EB Heres you hod-any cheilanece trainitig? 0 

Whth thi appiedtian yoo cut furnish wag picture 

Ganerot-Remnorke Wsive the general cufine of your dinpemtion, triring, 
ef any apercial hobbits} To am loyal to ny saster, alert, 


Howe yoo lined ins kennel ora house? EOUSE 


Hoes pou been o good woh 


= iL heave fiver had dlat#npar, and J hare not 
coigltd | 





Watch a trainer teach o messenger dow. 
You see him berm by sending his canine 


pupil on shert trips af only a few vards, 
front one trainer to another. These trips are 
graclually lengthened until the dog's. course 
nw ooyer milles, 

The whole secret lies in the fact that a 
faithiul clog, wtached to his chief trainer, 
naturally wants to get back quickly to the 
man who feeds and pets and shelters him. 
whether this spot be wt headquarters, on a 
far outpost, or where not. 

Stop not to fight cats, to sniff other dogs, 
to tuke food from strangers, or to pick up any 
food seen on the groandl—these are stiff jes 
Sons every messenger dog must learn. One 
trainer I knew Jocks his messenger dog pupil 
if a pen with cats, chickens, and rabbits, so 
hell get to know them and not chase them 
when on duty, 

At one K-9 school I -watched them teach 
dogs not to fear battle noises, Guns were fired 
abeut them, cloger anc closer: Grecrackere 
were thrown in their faces. Grenades: were 
tos#ed out, and bombs exploded, blowing rock 
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Yeur Dog Joins Up Lot 


“Thaw rn, Lacy ! Deven t" 


Kinderrorten work for canine recruits bein 
About this Dalthaten’ oO training chain 
bend down by siepping on the chain 
td firm ton’, “Down, Lady! Down!" 


; 
it_m. bs 


small round ammunition. Ae came through 
. kilometers in 10 minutes,” 
Suys another report: 

The Batt. bad to go m and support the 
id (Canadian Divigion, The ©.0C, wished dry 
wcks for his men, ‘There was no way to get 

niessnie bock in daytine, so be released 
Tweed with a mesaace, “Moving forward to- 
fieht. Send socks for men and some §.0.5. 


lichts.” 


4 Heche barrare 





Again we reudl: 

“My dogs camied Sealed (ode, Maps, and 
other rating 
Poddy, one of my carried a 
thou artillery when all other means filed” 


messages [rom Lraops: 


Tela 1" ig togeel oe  D 
CIs. fessare 


Here 6 aceood one 
All odie of communicatitin were cot 
4 battalion of the Inniskilling Fusiliers 


was cut of. This battalion released a dog, 
whith returied and thus vave 


z 
Buel 
alae 


news of the 


with 
To teach ber te bie 
Ad the same time he gives here light tapion the eo ond demoed: im 


=i 





A hire Wi aL. [ t i a0. 


Orders the Sergeant, Teaching Obedience to a Dalimation 


ut un m , 
chown," tebe. 


lie down promptly, the trainer pulls her 


legrning haw to “sat.” Sheed.” “tome” 


The dee thus 
rergtorcemenis 


plight of this battaljor 
wae the mean of getting 
sent up to the elie? of the Inniskillings 
a! that gallant body was saved from being 
wiped oul, . . 

‘A. black cetoever called Dick 
wonderful recom, worthy of the V.C 


Hirt kL 
While 
metrving @ message .. . he wounded 
severely, 10 the back and chouller, The dog 
completed his run in good sptrit'—hut Later 
die) of his wounds. 

“My bitch Rab was hit by a plece of shell 
on her second journey. She managed bo slag- 
rer in-cwith her message... bul she clied the 


mext day.’ 


Seen and Heard at Dot School 
After one rainy afternoon 4 drill we walohed 
the soldiers rubbing their dogs dry betore put- 
i 


li needed, they get baths, 


ff 


| 


tine them to ted, 
too, an Hund w soldier called “Shampooch, 
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“Peaw Dake This Note, and Kun—Don't Stop to Chase Coots! 


ii ae ij a i ‘5 = la | i r ' pele a hee al : 5-i-es , j 
1 aed to The Meserneer cos = collar | 1 ea LER Cn a el ee Ce ins the mop, Weiter, or ore 


aw r 1 i i 
' a i i i i i . mie i ' 1 . , we | | E i | 
BL DIT ICE a | Tn Lee Ol ri LE ii rf | IVHRACeIMe ori Lik Li Teo CELP ETS Bit pee 





Your Dog Joins Up IO? 





“Yes, Dog, Tt Does Smell Good—Bot Tt len"t to Eat” 
Thi soldier holds a canister from owlhich scent be dipped to lay a trail, just ae a fot or polecot ekin may be 
dries te las a trad] for training hounds to hunt (pore 97) 





Snoaking through Barbed-wire Entanglements Is Port of War Dog Wark 
Being tramed at Fort MacAdhur, California, this dog hee just Jumpid a three-fout hurdle, climbed an elght- 
fodt ladder, squeered throwh o hole, and seoled a wall, Now he mist tackle the tharp-(Hunied chttacie, 


The National Geographic Magazine 





This Boy “Waors Hockey Glaves to Protect His Honds While Trainm? an Attack Ding 


i | | j irs Pe =aeepe ir, = 1 | wa oy BL 1. “pesadqd Thi 
Enlisted! nen wolunteer. to take lesen’ in dog teiining from Army office Many Wim. We cry il 
1 a , t J it a fF ee 
VET parte i Th i WT Ve es rill: tl ih ' ee Pb ae Lap Li rt] Lf Lo | 1 Liber ti le wel 
+ mace men bow to troy dee soldiers. ‘Orhers. tully traimed, rcturco to achive duty Wah troops, there to 
bottle sentir, ftlick, mmeanige HNL Corps, GT Pek. CoM 


Smartest animal in dane Dnetown resiclen- 
al ctreet wat o mongrel bitch. known to. the 
men as “The Quix Kid of the Dog World 


As Army horses are branded, so Army clog 


are alse trarked—but pot on the bey Pach 
doe has a number tattooed in his ear. | 


watched the Vetermarian ane his two nurse 
orab oa big collle, tie his mouth shit, hobble 
him, and lift him up on-a table to b 
LPL | 


e tattooed 
fpeioe 

(‘nmin out iilation ward 
rookie trainer complained to the “vet 
| can't make the Hoxer hold this thermotetet 
uncer bes tome. 

*Vou'll learn,” grinned the vet, 

‘dow training is based on memory. “And 
ding memories life tia a obaeryec| ile WILLE 
smocked yet. “That Russian psychologist, 
Ivan Petrovich Pavlov, worked for years 
conditioned reflexes. He used 


of the a Preen 


“Sir. 





a (cl waer Piers 
‘ f F a = EP oo : si 
helt BHenis. MeLOTICHTeSs, GFuis, anil crVedl 


nanmetrical feures in his research, He learned 
much alors! moods ond menvures: is 
observing their flow under different 


ioos’ 
al LWel 
LES Ls, 

“One ood 
the case of 
cerme 
woe bed. 

“MENT Ly that was repented, with the 
same result, The third day, however. the 
dector had barely entered the room, anc) was 
merely taking his syringe from its case, “The 


NnVolved 
a hi'pic- 


mrnpet ly 


canine memory best 
| 


a dog that was given 


rn pectin, which be 


°F ' 
eam) ba 





dow wot one glimpse of it and promptly ‘pot 
bts luneb')" 
| heard of a similar doe memory cuse. 


This dee. had been operated Cer A veten- 
niriin ina white smock, Going home, he met 
a street-cleanine “whitewing,” whereupon he 
howled anc raced away! 

Trainers fudgea dog's mood by the position 
his tail. Some obey only when it's down. 


bour Dog Joins Lip 1o0 
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The Colonel's Doberman Pinscher Threatens a Prowling Sin 


: : atLecr 
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defended by bis trained! Debertnan, 





When the Dog, Searching o Puttlefield. Finds a Wounded Man, He 

by Picking Wp and Bringing Back His “Bringel)" 

This lrimeell | a short =thiek hune trom the toe a collag His work: with tt is 

Petrie Lin tack to hm meter wilh thet tirinsell im hi niu haw thie hae ben Hci) @ weiliheled 
1 Pais hj 


Sidnals That Fact 


it @dwanees!] tom af 


AEE ULET Chen he leads stretoher-heaters lo lie rence 


110 


It's Nor o Cold Winter He Fears, but Dogs’ Long, Shuorp Teeth! 


He puts that white, heavily padded eit on over hie uniioarm 
Ehewpite off this protection, 
Al varwus warsiie schools thw 


be dons wet another wull of heavy caonyas covers 
the trimer oltem get= hurt. 
men who Hark been bitten —oostly of the hauls ariel 
When others curl it up tight, as In & mutual 
dog-sniffing purty, the trainer knows their 
mints are nol on the lesson, 

A Hollywood trainer who coached many 
Fumie canine characters for motion-picture 
work untl trained valuable dows for Clark 
Gable, Loretta Young, Joe Penner, and others, 
says merry, obedinte, and waerressiyeness 
are the most. important tmits 2 dog must 
have to make «a good solidter. 

Teaching «a Dew to Obey in Chinese 

Memory, especially. ‘This trainer was once 
asked by a Chinese diplomat in Washington 
to train of Collie which was to be sent to 
(hina, 





| bowi the keewe=. 


The National Geographic Magazine 


Here tin dale rete 
feat was involved: The 
trainer knew no Chi- 
nest yet the Collie 
was going to China, 
Where he'cl biwe to toke 
orders in that languare. 

At the trainer's siug- 
Betien, the cpl 
brst taneht the Anveri 
can trainer how to say 
“Heel,” “Care 
“Down, “Speak,” ete., 


it 


in the (Chinese Jan 
fie, and then the 


trainer tawtht the dog! 

‘Atter all,” he says, 
“the dogs own mare 
BS (he most usetul word 
in truning. And, when 
vou want him to heel, 
you May say any word 
that sounds bike ‘heel’ 
—for oxample, reel, 
mea, or peal, and he'll 
heel just the same, [t's 
toe af voite, too, thal 
makes him obey 

I saw thatin the use 
f the word “shame,’ 
as hissed to Correct o 
wrong met. Good treat 
ers fairly hiss it «ut 
iiter the dog's names, 
“Snot! S-e-«-h--nmie! 

Croiied-natured horse- 
play among the men 
keeps thee workers 
sualiv in merry mood 
At the dog trainers 
ness one day I saw 
Private fones tuke two 
doughnuts at once, 
Corporal Smith, alsa 
seeing this breach of goed manners; pointed 
his index finger at Private Jones s nose wml 
said in his best dov-training voice, “Jones! 
SG mTi-e |” 

Down went comedian Jones's hints, dike 
naws, on the edge of the table, his chin rest- 
ing on his wrists, and up he looked with an 
expression of mock mortificathon, just like 
a sensitive dog that has betn scolded. “Goce 
boy, nice work!" approved Corporal Smith, 
matting Jones on the head, stillin the lst adog- 
trainer's monner—for they slwavs praise a 
dog instantly alter any punishment. 

Hunters of centuries ago, savs Arrian, the 
Greck historian, were advised always to pat 
their grevhound's head after he had caught 
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(im top of it 


gutter observed 


Your Dog Joins Up 


a hare und tu praise 
him by saving, “Well 
Hone, Cirrus!’ 

To his stidlent= 1 
hewrel rnc trainer Sal VS 
“When your dog obeys; 
rake him, Fat him 
an the head arid sav 
“Good boy. Praise 
him a= you. woulel your 
wile, when she muke< 
a wood pie,” 

“That: part's ©.K.," 
St a Sealed tert “But 
how about telling your 
wife to “heel,” or throvw- 
inn chain at ber when 
Ene starts feelotine!”’ 

Inte one freshman 
Closa | saw them bering 
n quarrelsame Thsber- 
man Pinscher, Almnest 
at once, snarling like 
a lion with a face full 
of fangs, he spram for- 
ward ond badly hit a 
Shepherd that munchesd 
amend of him. Pumish- 
ment, Gy bein rapped 
smarty on the node 
With the loose end of 
the lensh, waa teal 
cut: but ina moment 
the Doberman Pinscher 
tried to bite yet an- 


"TS 


dther dop—and an 
other, Arain they 
warmed him up, this 


lime with » whip. It 

was the only use of 

the whip | ever saw, iis 
LM MAT trips Lo clew 5 
ac huls: 

‘We niy have to 
discard him,” sail a trainer, “He was born 
to Tight. Vd like to turn him loose, and 300 
more like him, un seme of those junele ishands 
that swarm with Japs. He'd work over those 
meaking swamp angels t™ 

The dog that was bitten was sent straight 
{a the hospital, where the vet patched him up. 
logs used te lick their own wounds: or ent 
erHss to cure timmy fuss; here high-powered 
dog doctors keep them fit. 

[t's interesting at-all these classes: to see 
how hard a dog tries to understand what his 
lraimer wishes him te do, But some make 
fimny blinders. tine day, when does were 
being trained to jump, a Great Dane made 
a ridiculous misinke. Not cate hinge on wt ance 
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Splints and bandages 


Ill 


Cv Ta Tir é 
Toe Avoid Injury, Trainers Dress Like Knights in Armor 
Te save hit throat onl protect hh eyes the man weark a wire netting over 


then feayy ¢heves, coord hie hands from 


mis : oot does Jaw wre so strom they can exert a pteasure of 
Sh PSs on a Pen 68 wWirisl. 


to what was wanted but wishing to please, 
when he got to the wooden hurdle. instead of 
jumping over, he picked it up in his teeth and 
brought it back ta the trainer! 

Tf you send vour dog toa DF) (Dues for 
Defense | reception center, be sure Vou senel 
Hong his name. Army savs that's most im- 
partint. A doe responds to his own name, 
and he should keep the one whose: scustel is 
familiar to him (mare 101), 

Repetition of words, whose «rinds thus 
become familiar to the dog sre the secret af 
successful training. That's why, far and 
wide, all training orders are phtasedd exactly 
alike; then -a dog, working for one master 
alter another, always associates the spoken 


The National 


» cals Nea ed 


: j i oy F = ' = a : i ia] F 
A Gommanda Bog Trainer Is Helped inte Mis Clumsy Sunt 
Here two gesistants “cinch up” the last heave covering worn bey a, eevelier 
So Vicious ia the attack of thearanimasa 


trainer al the dreaded Commande dogs 


that even the trainers must be defended against (heir 42 snapping teeth, 
sheet metal dhlells the mun’? throat, “The aprontike fap button: betwen lis legs, 


command with the-act he must perform, Un- 
wal tak may confuse him, 

With my small son 1 was riding one Sun- 
day morming through Berlin’s wooded Ther- 
garten. Ata bend in the bride path we cane 
upon & German boy, whose Dachshund was 
furiousiy throwing up dirt, trying to dig out 
wone tolent, Dismoutting to watch, I said 
to the dew, “Catch him, Ditckel!" 

At ooce the Dachshund quit digging to 
aii! at ws and growl. 

“What's wrang?’’ T asked the (serman. 

“He's astounded—he never heard English 
before,” he answered. 

Four abreast. 100 dog trainers murched 
across a field, all dogs dutifully “‘at heel.” 
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mw instead of ‘Tramp, 
Lramp, tramp,’ ete 
hese men were =ne- 
ing, “When trish Eves 
Are Smiling.” [1 was 
impressive—I thouht 
mi the Roman dogs go 
ing tt battle, or of the 
canine polars fieht- 
ing with the Colopto- 
Hinns. 

I -snoid to the colonel: 
“Hut look’ larines 
on the march sing of 
‘The Hills of Monte 
zuma; Artillery hs its 
‘Caissons Gon Rolling 
Alou.” Whi fol 4 
marching song for the 
Dae Comer" 

Who ll write IL?" 

“Advertise!” 

AW here 27 

“Well, in that new 
Army weekly—the 
“Yank Ofer a cash 
prize to any man in 
ridiirrn, 

“That might work,’ 
aad the officer, “.\I- 
ready we're planning a 
newspnper for 
Lrainers.” 

Fram Arny comps 
and Coast Giard sta- 
i Pees § = lions all over the couti- 
 ¢ i +? eae. ; [ry ever ~ iti reising 

Pr tat », Streams of erilisted men 

How pow to K-O schools 

ty team this form of 
moimal trainitivwe. 

When professionals 
have taugh a class af 
Soldiers, Marines, or 
Const Guardsmen, they im turn sealter to 
other dog schools, there to teach «till more 
mien todo. thts work 

Also, dogs-Jearn fromeach other, T watched 
green dfogs taking their first lessons, They 
Would look op and down the line oan the 
training held to see what the deg students 
with more advanced knowledge were doing, 
antl then toy to imitate them: 

Trained dogs and dog trainers multiply day 
by day. 

When this wit ends, think what an amazing 
outht the canme corps will have grown to be. 
Already, Uncle Sam's Quartermaster Corps 
rung ihe bicvest trained-dog show ever seen 
In America, 
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Racing §0-pound Dog Hits Man Terrie Torpedo Blow 


Lott dreaded oat a | ay st ol | ionpahs ments ot Wher by ST oe is oll recently trained Lona ing Th 
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White City of Apartments ond Pulm-shaded Boulevards Is Tunis—Goal of Allied Armies 
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Eastward from Gibraltar 


Overland Route Across North Africa to Tunisia and Libia 


By Cyrus Fresca Wicker 
Formerly Americ Chore? d'A fairer at Taupirr, Morecce 


E peacetime traveler from Europe: bo 
‘Aiea, unless he came by air, had his 
first glimpse of Morocco from the deck 

of the paddle-wheeled steamer Gite’ [forse 

that plied between Gibraltar and Tangier, 

The Spanish hills to the north of the strait 
are a tawny lion color, scored with deep ravines 
und stony ‘wullies, treeless and without habita- 
tion except for a few solitary, earth-tinted 
cottages. 

Qn the avuthern shore the Moreccan moun- 
tains ure pole blue, ond recede through seem- 
iHaly acute Histunces ta the ridges of the 
Beni Hasa 

A few nied custhes still cluster around the 


foot of lofty Djebel Mouva, the African Pillar 


of Hercules, which rears its hare and rounded 
head opposite lionlike Djehel-al-Tarik, now 
Gibraltar, on the Spanish side. 

Here the strait is less than nine miles across, 
although opposite Tangier it broadens out to 
nearly twelve and beyond that into the wide 
Atlantic, where Capes Trafalgar and Spartel 
geal to passing ships the last messages of 


ar cvely Algeciras with its gardens of jasmine 
anc bougainvillea ts left behind, and Moroceo 
hols one im its grip. 


Gateway City of the Mediterranean 


Morecco is at once the sentinel at the ocean 
gates of the Mediterranean and the corner 
doorway to all North Africa. 

People have come away from Tangier with 
no more lasting memories than of a beach 
und a dameing girl, or perhaps af 4 pre 
arranged quarrel in a dimly lighted Moorish 
cafe out of which they are rescued from cer- 
Lain death by the faithful voide—p tale which 
is &) Often repeated that T have conte to be- 
lieve that it is written somewhere in a book, 

I stood Gn the deck of the Gitte! Afuase, 
newly appointed Charge d'Affaires: of the 
American Legation, accredited to His Imperial 
Majesty the Emperor of Morocco, Prince of 
True Believers, Vice Regent of God on Earth, 
religious as well as civil heal of a country 
whose interior is less known tu Anericans than 
the fastnesses of “Tibet, 

Then and there [vowed that | would try to 
become on understanding envoy to western 
Barbary, Crossing the strait is not merely a 
transition from) urope tu Africa: it is a re- 
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versal of time, of ages even, from ome civilizs- 
tion tie another and from conceptions funda 
mental as life itself to others totally different. 
Similar changes are met with elsewhere only 
after (heusands of miles of travel, 

Inland from the city of Tangier are the 
same yellow mountains, the same treeless hill- 
sides, the same absence of life a on the Span- 
ish shore. 

But-suddenly, where there was nothing but 
hillside and blue sky and white glare, is a 
white-and-bhue metropolis, with domes and 
slender minarets,a battlemented castle, and ter- 
race upon Letrace of pray-pink crumbling walls, 
emering as by magic from the desert hills. 

The great white city Ges on a curving blue 
hav, with a beach 200 feet wide encircliny 
it as farios to the watchtower on Mualabata 
Point, below the hills of Andjers. 

My first glimpse was a panorama of irreg: 
ular whiteness, pierced by slender moescue 
towers wlittering with multicolored tile: and 


enlivened by the flags of n dozen fations in- 


terested in the future of this gateway. city of 
the Mediterranean, Among them was the 
American flag, 

The pier was crowded with picturesquely 
garbed Moors, and at the shore end, as mizht 
be expected in Barbary, a riding horst, not 
an automobile, was waiting for me to mount, 

By the horse's head gto a Legation soldier, 
robed in a flowing garment of midnight blue 
Hier with gold embroidery, belted with u 
rose ced girdle, and exhibiting a spotless 
white sleeveless gurment: known as 4 tole 
above his are legs and yellow slippers, On 
his head was the customary white turban, rei 
fez, and blue tassel. 

His countenance was that of 4 wise and 
benevolent baby. He spoke the necessary 
English with a cheering smile, sairl his name 
was Mohammed, and led me ti the Lewation. 


The Ancient Law of Sacrifice 


Tiny shops lined each side of the norrow 
way. The owners squitted cross-Jegeed in the 
center, seemingly unperturbed by the passare 
af possible buyers. As I passed through the 
market place, a Moor rushed frofa between two 
er three companions anid, stooping, kissed my 
boot, At the same time he held ap both hands 
in supplication. 

Now, | had but lately left Oxford, where 


‘The 


lia 


His Blackboard Is White, His Slate Peneil a Quill Pen 


written with ink that can be waehed away, 
Lips move in ora) accermpaniment to thought 
earned to tie shadow of the siusque, wre everyday fore in Moslem schon 


huatlignagn WETS, 
io Tcrmars 


T bad completed courses the month before in 
the law of nations, the philosophy of jurts- 
jiridence, and Ancient ond Roman Law. 

Thirty minutes after my uorrival, Ali, the 
heal soldier, informed! me that a Moor hal 
fist sacrificed a sheep on the Legation door- 
ctep, calling on Allah and me for justice before 
the hadi (local jue’ 

This was contact with a law more ancient 
still, with which | was to become better ac- 
quaainted—the lew of dacrifve, Gilts oogld be 
“onl back, but a blood sacrifice, whereby seme 
living thing, however inoocent, hac lost ts fife, 
could nat be Tenorecd, 

On the advice of All T sent the suppliant 
to the Kasha, where was the Governor's resi- 
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dencé ond the curt 
of milive justice, ac- 
companied by a soldier 
to say that the Lega- 
tion, was “interested 
that justice be dene.” 

Of coure nothing 
more could be clone for 


him, as he was net a 
“protected” subject: 


but the pequest pro- 
cured for him a hear- 
ing before the judee 
which, being o poor 
mon, he could not oth- 
erwise have obtninerd, 

From the roof of the 
Legation we could see 
out over the flat-topped 
Moorish town, with it 
lutticead windows he- 
hint) which the lreau- 
ties of Tangier ore hiel- 
den by div, to. ome 
it anly under cover 
of darkness, 

Sorthward T could 
lnok aot the Strait 
of. Gibraltar to the 
litthe town of Tarifa, 
where, 1,700 years ips, 
the Alaslem leaders 
Tank and Musa had 
linded on their way to 
conguer Spain and 
carry the banner of the 
Sir and ('rewent to 
ier Metter: =the walls of Tours: A 
little to the left Iny 
Cope Trafalgar, off 
which the empire of 
uTeat Napoleon taster! 
hitter defeat. 

To the east, Gtbraltar, Tartk’s own imcun- 
tain, gave evidence of Britain's supremacy on 
the broad antl narrow seas; but behind me, 
on the Afmcan side, lowering Djelel Morea 
was even then believial, behind the cloak of 
Spanish sovereinty, to hokd in its hollowed 
chambers German-tanlt guns that one dav 
were to threaten Gibraltar gered the marrow 
strait. 


are orerceriltied 
Korine rer. 


(Contrast of Moroceo and Tunisia 


Official duties were soon to take me. cast- 
wart, across Spanish and French Morucco, 
Alweria, aul ‘Tunisia, passing by degrees to 
higher levels of civilization: but, starting with 
Moroccn, the shack was stimulating, 


Eastwird from Gibraltar 


Tina i o8 ‘well 
behaved as: Egypt: but 
Americans landing im 
Morocco are plunge! 
headlong infe a coun 
try but tittle remoyed 
from hiarbarism. Tn 
wenetal, only the coast 
luwns are known to 
kuropeans. In the in- 
terlor, Koide (tribal 
heads) of the heh 
Athis rule with feudal 
despotism ane the 
nnifiomnes of kings. 

To go eastward 
through North Africa, 
however, T had first to 
eo south, along. the At- 
lantic coast and inbanel 
to Fez (Fes). through 
a shimmering land of 
aun wind aural, but also 
cf wheat mond barley, 
af sheep and goats and 
horas, This exceed- 
ingly rich ond fertile 
reginn has  siippliert, 
from atcient times 
down fo the war-torn 
presint, food for conti- 
nental Europe's Inclus-. 
trinhized nations, 

The newly built tail- 
road from Toneler tu 
Fes is operated by a 
joint Spanish, and 
Preach company, since 
it has tu run through 
both the Spanish pune 
French protected zones, 

It & oo standard- 
voupe roach, at first 


purileling the const, then turning miand to 


Alcuarquivir to join the main east-and-weeat 
French tronk line at Petitjean. 
From this jonction one branch of the French 


fiilroarl runs southesstward through Meknés 


to Fez. and bevond to Ouida near the Algerian 
frontier, The other tracks wesiward to Rabat 
om the Athintic, whence it turns south to fal- 
uw the Atlantic coast to Casablanca and in- 
land to Marrakech. 

This system, with first- antl second-class 
conthes, sleeping, and even restaurant cars, 
provides an efficient artery running all the way 
acres French North Africa, from the Athantic 
seaports of Casablanca aol Rabat to Taza and 
Uujda in eattern Morocco, 
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Doughboy Beware! These (lasublancu Eyes Have It 
To avelt mbbunidertandiues, American soldiers lating bi Abe: cated 
Fat icile leeds tie TTT thet riod, te Bip ia ba to Maver Tae ie 
Heche ihe fate of this dampalen." 


“Voir cumilict iss 


There ft conmects with Oran, Algiers, and 
Constantine in Algeria, amd continues cin. to 
Bizerte antl) Tunis, 

Thence a Tunisian railroad carries onward. 
to Gabes on the Gulf of Gabes. 


Food Stores for Warring Europe 


This railroad is all the way paralleled by 
superb highways built by French engineers, 
Tt connects the principal towns with the ports 
and reaches far into the country . districts. 

Over these lines and through these ports 
have been passing products wi the entire 
French North African empire—the cereals, the 
ments, the fruits, arid the wines—to feed the 
famished populations of Eurape. 
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Defense Post and Grain Elevator Is This Mud Tower of Mechouncehe, near the Garden of Allah 


Couth of the Aur Mountains, the Abbod Kiver has cot a deep trough, ite Teettom tulted with date palms 


Kove the high hank rer adolie towdr whiert grain could be sored and clivfemded. Utoeler the French, them 


strooeholds su lonerr of defense valuc, became attractions for visiters, 
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Even when commerce throwh one of these 
ports was iInterruptial by submarine activity, 
the many remaining, connected by the mun 
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whivertices of 
[orl bn Qiintity from the entire ares 
fini hy following the lime from etry an 
ti) Rabat antl Casushblan'a: could the traveler 
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trances th French Svcarth AG rics, 1 ie ee 
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foday on the conduct of the wat 
Wlodern Husaes Poss Ciame] ( coravane 


Leaving Danger, | took by preference the 
hus the better to observe the country. [1 is 
do luxuriews brip, nermally made in comfort 
aver an ¢xociient paver highway, with sin 
posts surely the highest and most informative 
in the world 

Huee walls of concrete ten teet high bear the 
names of aml the distances ancl the 
minor hazards of the roul pre marked in black 
characters in French ane! Arabic; 


Swifth we puss lone trains 
donkeys 
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In the distance tiny villages perch om hill- 
tops of hide tm Villevs where pastoral life 
Peyrns Crops are sown and harvested in 
the orimibiv Sirol icy eu Biblical times wit. 
oven Stil] trend Gut the ram haarel 
wor threshing floors, 

In these village are sometimes cele- 
brated rites more ancient than the Law of thi 
Proaphel There @ doll, the descenclant ol 
Laturie of the Phoenicumns,. i in sorimetim 
cared around the Gelds te bless and fertilize 
Lie Chips 
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21). The litty tower 
mat in the late i2th century by 
Vakub el Mlansur, becomes visible from ata 
Ratt is. an excellent seaport, in the lati- 
tude of Cane Hatteras—with only an Atlon- 
oc fitean in between Cne-cot the four 
capitals of Aforocco—the others being Fez 
Alorrakech, and holy Meknes—it is the asual 
residence of Nloroccno’s Sultan, Sidi Aloham- 
med. [tis alen the seat of the French Resident 
General, the heal power in the Protectorats 
The city i cotrepondingly civided into 
twa parts—one the oll Moorish quarter, the 
other the modern French city. There French 
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On This Ferry, Bus and Cort Cross the Entrance to Today's Headlme Huorbor 
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American Military Supplies Soon Moy Crowd This Frontier Post Near the Libian Frontier 


4t fen Gardune dram ef olive oil were trunelorted from nolsy: tracks to silent-foated cumels bom for 


eectet desert 


Perhaps this prophecy is even now being 
fuliller), andl a leader from the west tay yet 
stind beside the ancient valeways to the Medi- 
terrnnean ledking east and south into Africa, 
ani! beyond te the great bulge which, hike a 
clenched fist, stretches cut almost to touch the 
coast of South America. 


Alond the Haigh Athos 


To unroll the rma af French North Africa 
eastward we take the train or bus: along the 
sole passuble route to Algeria and Tums. 
follows the depression that rune between the 
steven. cliffs that overlook the Mediterranean 
and the higher plotenus and towering peaks 
to the sotth, 

On our right the Hivh Athos and the Grands 
Kabylie of Algeria preclude any break- 
throweh, ane beyond then (6 the desert. 

‘Yo the north are the vet unexplored moun- 
tains of the Riffs. who forcibly resist the 
acivyent of foreleners and have confined the 
Spaniards, whose country it nominally is, to 
g narrow strip of Mediterranean shore niu 
wider than the range of a wumleat’s cannon. 

Taza and Ouida on the Moracean side, and 
Tlemcen and Sidi-bel-Abbes on the Algerian, 
are military towns, Here were Inid out the 
batracks-and vast parade grounds of France's 


ilest Beat pos 


North African anny Here, too, it alwavs 
seemed at first lance as if the population was 
wholly military, so crowded were the stroeis 
with soldiers in uniforms of surpassing variety 
and color 

Gorgeous are the scarlet cloaks and Towing 
trousers of the Spahi cavalry; notable the 
visered kéeps and immaculate white unifourms 
of the Foreign Legion, their waists encircled 
with blue sashee and with a starlet. fourragere 
con the left shoulder: miriguing the Jiraiffewrs 
in road-cdusty Khaki. 

They also. wear a thirsty look which seems 
never quenched however numerous the wine 
shops or tiny tables set out imyitingiy upon 
the pavement. 

Alingled with them are Turees and Aouaves, 
Alverian and Moroccan colonial infantry, clark 
Sencwuleas, and chasseurs d'Alrigue, infantry 
ond cavalry on foot, mounted or-motorieed., 


Oran « Fortibed Boom ‘Town 


The most spectacular part of the trip is teft 
hehind at Qujda. Ahead are the nruch visited 
cities of Oren om! Algiers; where romance 
dies on the accurately dry pages of Baecleker 
and Cok, 

Oran is a heavily fortined boom town. 
Not but that it, too, is old in its way, for it 


Eastward from Gibraltar 130 


- /\ 





a= 


Perfumes Persist in Djerba, Teland of the Lotus-cuters 
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moc] atmosphere closely resemble those of a 
American Atinddle 








thriving metropolis of the 
West (page [2s 
Mosques, old town and new town, native 
mitkets, and stin-lit public squares replete 
with palms anid fountains exist, and mighty 
ALreTiin oninrerce 
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Smonrincaad al Wediterrancan Clontrol 


Hut its chilet distuichons ore the motern 
airtel of (lran-La Senin, largest mn all North 
Africa, jnclucing those of Algiers, the enarran, 
of cavine, thal lends its name to the town and 
i made into a double fortress, and the mag: 
nificenthy fortified naval base of Mers-el. 
Kekur, four miles: northwest of the city, 

Here on July 3, 2940, British 

: 


and French 


naval. puwer ciel in a struggle involving the 
immediate contra] of the Mediterranean, 
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Some $0 miles from Alpers, at Kloor-er- 
Rumia, “the crave of the Roman [ie fore 
eign | lady, is the tomb of Cleopatra Selene, 
daughter of Mlark Anton (level ra, 
Queen of Bevo 

According to the halt-forgzotten sury, Juba 
Hl, descendant of certoin 


arte 





king: of Numitia 
Who once aod Rome nonin (Carthage, peti- 
Lioned Eanperur Augustus for the bani of the 
maiden. 

Che emperor, glad to be rid of a possible 
rival in whote veins rap the blood of the Prole- 
nies, approved Lhe marrige 

Juba and matrimony, he thought, might 
dull anv wapirations thal would have led Selene 
und her followers again to contest Rome for 
mastery of the world 

In. this he wae correct: the beautiful Selene 
“hecate more settled in her mond” and with 
Juba devoted herself te love and ant and 
philosophy, holding a miniature court in a 
splendid piace above the blue Mediterranean 
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increased by the sinking of artesian wells and 
by the introduction of scientific methods of 
farming, especially by the Esiropean settlers, 

Most natives still regard such innovations 
with mixture of apathy, curinsity, or opet 
hostility, Nevertheless, the intelligent direc- 
tion and stinnlation of agricultural pursuits 
have increased enormously the vield af fruits 
andl ments and cereals 

Bizerte Guarded from Sea and Air 

Easterly again, powerlul Bizerte and warmly 
colorful Tunis exhibit the influence of Ltaly 
and the near presence of the Sicilian isle, 

Because of is strategic pesition, defended 
from the sen and supported by air from the 
two fields of Bizerte-Karouba and BGizerte- 
Sidi Ahmed, Bizerte has been called) “a pistel 
pointed at the heart of Italy’ (page 132). 
Rather, it seems aimed at the Achilles heel, 
Sicily, which here is less than 150 miles away, 

Over-this narrow strait the naval powers af 
France, Ttaly, and Great Britain, from her 
staunch tslanml fortress of Malta, have kept 
jealous watch. 

The desolate site of nearby Carthave, 
now @ bare heap of ruins where once was the 
oroudest maritime capital of the world, helps 
wep alive the thought that empire in Africa 
must ever be cefended, | 

The city of Tunis near hy, though it is the 
capital of Tunisla and the residence af the 
Bev, fails strikingly to live up to the glory and 
splendor of pust ages (pages 114, L27, 135, 
134). 

Tt was, until recently, hardly a seaport at 
all, nein seven mites inland on the shores of a 
sale lagwan caller! £1 Bahira, the “Little Sea,” 
and connected with the Mediterranean only by 
a canal dredged and kept open by French 
engineers. 

The jeweled palit ce of the Bow is a thing 
of beauty, with its facades and fountains ztit- 
tering with Tunisian faience tiles, Polltically, 
it is unimportant except as the seat of French 
tutherity, and the fortification are negligible 
as compared with Bizerte. 

Here the standard-gauge railwmy ends and 
Irovelers must change to the narrow-zaugce 
Tunisian railway to continue the journey bo 
Sousse, Kairouan, Sian, Gabes, a rail journey 
of 14 hours from Tunis, 

The route is along the sen, throwh a har- 
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row stripy of fertile land Iving betwee it ond 
the desert. This last is-but a bleak, monote- 
news stretch of land which tt is impossible to 
associate with the grain ond date country of 
the African Roman Empire, From there, 
chroniclers relate, caravans of a thousand 
camels, loaded with dates, once leit weekly for 
the northern ports. 

Now travelers view ruins of temples, arches, 
and ainphithesaters, and even more informative 
aqueducts. In other ages this shore was 
(ensely populated and highly productive, 
coveted snd foognt over by invaders gtd kings 
suing far back behind the veil of history, 


Island of Lotus-eaters 

Of the island of Djerba divere have found 
states and capitals of columns from sunken 
cilies ‘the names of which are only conjec- 
tured. The island liself was the reputed home 
of Homer's: lotus-eoters and the ancients’ 
“Never-never land’ (page 149). 

On the Moktah River, the fortified line be- 
tween ‘Tunisin and Libin, ao French North 
Africa journey comes to an endl, 

From the Atlantic to the Gulf of Gabes the 
pilgrim has trod the soil of Berber and Arab, 
Carthaginian and Roman, Turk and French, 

Today the treads of tanks and the rubber 
wheels of motorized artillery are added to the 
trains of warlike transport that have crossed 
this frontier.* 


* For other North Africa artickés in the Navona 
CakewimnPnTe Macasn, wt: “Mediterranean Checker- 
hoard.” be Frederick Simpich, April. eat: “Fez, 
Heart of Moruces,” by GerdunCasseriy, June, 1935; 
“Bevan the Grand Atlas," by V.'C. Scot O'Connor, 
March, 1932: “Across Prick and Spanish Morocco,” 
liy Hirret Chalmers Adams, March, 1975; "White 
c Thy of Algiers,” by Gordon Casserly, February, 1o23 | 
“Trins-Alricn Safari,” by Lawrenee Copley “Thaw 
and Margaret Stout Thaw, September, 1S | “Chl. 
New Hattlh Grounds of Eyy pt and Libis,” by W 
Robert Moon, December, 140; “Citenaica, Eastern 
Wing of ltislian Lifia,” by Harriet Chalmers Adams, 
June, 10; “Crossing the Uorraveried  Libyun 
Desert," by A, ML Hassumrin, September, 124; “Tri- 
politania, Where Rome Rewtittes Sway.” be Gide 
128; “Anclent Carthage in the 
Light of Modern Excuyation,” April, 1924; “Time's 
Footprints in Tunlsina Sands,” hy Mavnard. Owen 
Williams, Murch, 1047; “Wor Mects Peace In Egy pt,” 
by Grant Parr ood GO. BE. Janssen, April, 1442; “By 
Felucea Down .the Nile.” bv Willard Prive, ‘April, 
M40; “Land af Reapt.” be Alfred Peorce Dennis, 
Murch, 926. For further references we “Curulative 
lnelox to the Nata. Goocnapnic Managoyr!" 
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Pa rd on Us -thile we 


attend to a little pialler overseas 


WE wish we could sav, on we could a 
YW short time ago, that any high-grade 
comers dealer aoywhere coold supply you 
with any Filme Motion Picture Camera or 
Profeceor or Filrnosound Projector you 
might desire. But Filme Cameras, Pro- 
jectors, and Filmasounds have pone to 

war, Wherever American men are helen 
=—ortrinine, Eilmo motion picture equi p- 
ment ia hkely to be with them, Thar, we 
know you agree, is as it should be, Win- 
ning the war comes first. 

To the ultimate victory of America gnc 
our Allies, Filmo Motion Picture (Cameras 
end Projectors are rendering vitally exsen 
cal contributions. The Filme og an— 
"What ou see, YoU Fer ‘— pllcasadit tft 
peace, is Priceies anwrance in war. What 
Men in traning ay on the notion picture 
screen, they get! To men in combat, the 
untailing ee of the com- 
era provides indispu- 
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table record of achievement and the key 
tio better weapons and bemer tactics, 
Thé craftsmen of Rell & Howell whe 
made the slogan mean what it say to 
thousands of bome movie makers are now 
working a#// ovf to provide our fghting 
forces with the fittest motion picture equip. 
mont and sighting devices American in- 
Fenuity can produce, 
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What a whale of a difference three months make! 


That ieee Jim's favorite cost—when he hung 
it in the closet three months ago anc went to 
work for Uncle Sain, 


how—like milliona of other soldier sons and 
brothers—he's huskier and healthier than he's 
ever boon before. Hard work didi. And rey- 
lor hours... Azd good food, 

No other army in the world is fed-eo well 
of 20 BeiAntificnlly aa otra. Acid tio other serves 
AO Senerous @& mensure of dairy prolocts— 
milk, choede, batter and dee erent. 


The diet experts who work out Army menus 
include ice créam several tinies os week—or 
every dav in hot weather—aot juet borowee 
mien Ulfre if, bot beeduse ca a vabeahle food, 


A single serving of average commercial 
vonilia. ice cream fone-sixth quart) givea a 
nioderately active 154-pound man these sp- 
proximate percentages of his daily require 
ments of the following specific nutrients: 
Protein, 645) 3 Calcium, 17%: Tvon, 244% 3 
Vitamin A, 7% + Vitamin B,, 2% + Vitamin D, 
oe; Vitamin G, 4%. 

Even Lf vitamina don't mean much to vou, 
you know that jee cream is good and gon for 


yuu becuase it's made from milk—tman's teat 
bash atid beat balanced food. 

[ee cream made by National Dairy is kept 
pore ord safe ly National Doiry’s Senltent 
ronda tay contred, It 1 brought ta you oF Modern 
methods of processing ond packaging worked 
aut by the National Dairy organization. 

National Oniry laboratories are developing 
many few product: from milk — benefiting 
farmers, manufacturers and customers 
Lite file fy fA th hier, Arron gaye shiner. 


hone 





Dediedied jo (he wider woe and better underitend- 
ing of milk aa friend food... at a bose for the 
developniienat of new products aad materials... 
as a source of health and enduring progress: on 
the fare ond in the tore and cites of America, 
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with nothing more 
deudly than a kit of 
service tools, is doing 
a plenty good job of 
throwing. monkey 
wrenches mto enemy 
plans. 
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Eversince May atthe rate of SJ aweek, 
we've been steering them through o 
tough, eleven-week course that has 
been singled out for otheral commenda- 
tion as the most outstanding school ol 
its district by reason of rts 44.4% efh- 
ciency rating. 


We're turning them back to the Air 
Corps in a steady flow now — tramed, 
keen and able mechanics who know 
how to keep engines turning up their 


neak power for any au-borne task that 
comes olong, 


They're good, clean, earnest, mtelligent 
American kids who are working like 
hlaves ata joh wrth littl resprte and 
less hope for glory. 


lint of them— 
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und we're proud to have 


single one. 
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shipboard radio receivers 
“tattled”to enemy subs... 
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a Open for business 


Somewhere today between Tokyo and Tulapi 
Ot Naples and Narvik...bomb doors of 
hefty Vepa Venturas are opening for the 
business of hitting the hrm of Adolf-Benito- 
Hirohita where im hurts, plenty, 
Just where...and just how.. communiques 
will tecl—in stories of advance Jap air bases 
demolished of vital Nazi shippiag qurcik, 


For these are jobs Venturas were désioned tc 
do...the kind of Axis-smashing jabs their 
veietan brothers, the Lockheed Hudsons, 
have [crn been doing, And these Ventutas. .- 
bigeect,doubly-armed,. are more chan kee pine 
up the family tradition, They're Lmpre vitae it! 
Lockheed Aitcratt Corporation, Vera Aircraft 
Ci TpPontion, Burbank, California. 


A subsidiary of Lockheca 


~ e 


Aircroft Corporation 





Member Areca? War Predaction Gawucil, Tie, 






on of by epi e 





GEOGRAPHIC WALL MAP SERIES—magnificent 
atlas and gazetteer of world at war! 


Amenica’s growing offensive invites pour study af 
War Maps, Plice your finger on scenes of action wher- 
ever Albwd stratedy strikes. These ten-celor mups of 
the continents and ocean, and corresponding Indexes, 
moke op the world's mont up-to-date atlas and garetteer. 
They are published by the National Grengeaphic Society. 
laps come on ether paper or linen, Indexes are avail- 
able fer all maps marked with asterisk * 
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Three sensible ways to avoid Pneumonia 





1. Keep fit! Most ndults require eight hours of 
sliown daly, chiiren consilerably more. Regulur 
mercies, otldoors whenever possible, is impar- 
tant aml so ie relaxing recreation. Above all, a 
well-balanced diet, tochuding plenty of weeeta- 
bles, fruits and milk, will help wou, 
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3. Watch that cold! Respiratory infections often 
pave Lhe way for pucimonuin. Jt is best to Lake 
enoly even a commen cold, Early sagns of 
paetinionin are coughing, accomuuiied by pain i 
the wute or chest... thick, rmost-colored apt... 
rail breathing. Ha ook 
on, be purticulorly coreful. The wisest precau- 
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2. Avoid chilling! Dress warmly during the 
“necomonia months.” carly winter to lite spring. 
Lower home temperatures this winter may re- 
quire warmer dress indoors. Chilling ts expecially 
Thky when you are over-tired, Change wet cloth 

ine pit! shines ae seein as posible A chill follower! 
by fever ia one of the carly end of Dueumenia. 
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Hh AMAZING REDUCTION m the death 
"E gate from poeumonia m the last few 
years: 1s due largely to the use of the new 
sulin compounds. 

The greatest serniee you cen perform for one 
who develops signe of pneamona we to-call the 
doctor momedutely. The doctor (and no ond 
but the doctor) should be given the earliest 
oppartumity of using the powerful sulfa 
drugs. In most types of ponecumenin his 
chances sre excellent of both hastening re- 
covery and of preventing serious, perhaps 
fnlal, consequences, 
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